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PREFACE

This volume of the annual hydrologic data report of Minnesota is one of

a series of anrmual reports that document hydrologic data gathered from the
U.S. Geological Survey'a surface- and ground-water data-collection networks
in each State, Puerto Rico, and the Trust Territories. These records of
streamflow, ground-water levels, and water quality provide the hydrologic
information needed by State, local, and Federal agencies, and the private
sector for developing and managing our Nation's land and water resources.
Hydrologlc data for Minnesota are contained in 2 volumes:

Volume 1. Great Lakes and Souris-Red-Ralny River Basins
Volume 2. Upper Mississippi and Missouri River Basins

This report is the culmination of a concerted effort by dedicated personnel
of the U.S. Geological Survey who collected, compiled, analyzed, verified,
and organized the data, and who typed, edited, and assembled the report. In
addition to the authors, who had primary responsibility for assuring that the
information contained herein is accurate, complete, and adheres to Geological
Survey policy and established guldelines, the following individuals contrib-
uted significantly to the preparation of this report:

Donald W. Ericson, Subdistrict Chief, Grand Rapids, Minnesota
Mark R. Have, Water-Quality Specialist, Minnesota District
Henry W. Anderson, Jr., Ground-Water Project Chief, Minnesota District

Most of the data were collected, processed, and tabulated by the following

individuals:

David J. Bauer
William D. Bemis
Ruth E. Bergstrom
Howard D. Braden
Alex Brietkrietz
Robin G. Brown
John L. Callahan

Linda M. Christenson

Paul E. Felsheim
Patrick J. Finnegan
William A. Gothard

Jeffrey L. Henry
Jerry K. Hicks
James E. Jacques
Roderick L. Johnson
Gregory R. Melhus
Gregory B. Mitton
Tuanne Nelson
Charles J. Smith
Gregory W. Stratton
Lan H. Tornes

Duane A. Wicklund
Tillie L. Yocus

Jo Amme A. Jannis typed the text of the report.

This report was prepared in cooperation with the State of Minnesota and with
other agencies under the general supervision of Donald R. Albin, District

Chief, Minnesota.
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VI GAGING STATIONS, IN DOWNSTREAM ORDER, FOR WHICH RECORDS ARE PUBLISHED

Letter after station name designates type of data: (d) discharge; (e) gage height, elevation, or
econtents; (e) chemical, radio-chemical, or pesticides; (b) biologiecal or miero-biological;
{p) physical (water temperature, sediment, or specific conductance)

UPPER MISSISSIPPI RIVER BASIN
Mississippil River:
Winnibigoshish Lake near Deer RiVericsersssssscsccerosecesossssssssnassssce (—
Mississippi River at Winnibigoshish Dam, near Deer River...ieecscececcees
LEECH LAKE RIVER BASIN
Williams Lake near AKEleyeeeessssosssseeasssasssccssscssnscanassncsse (=
Leech Lake at Federal DaAMiseesesssoseocescssosoossasssssssssssssssosesss (~
Leech Lake River at Federal DaM.eesceecccccssssssssccccsscscsscsssnssas (4
Pokegama Lake near Grand Rapids.........................................;(-
Mississippi River at Grand RApidS..ccesececsscesssscccsassosscccssansses (d
PRAIRIE RIVER BASIN |
Prairie River near Taconite.seseessssvecscocssssssssssssssssensssssses (d
SWAN RIVER BASIN
Swan River near Calumebl.sseasceesesssassasccscsssssssssssscsannsascssss (4
SANDY RIVER BASIN
Sandy Lake at LibDYeeeeorsrsosossscssssoossocassossssnsscenssossossssonsssssass (—
Sandy River at Sandy Lake Dam, 2t LibDDYeeeeeecosssssossaasssssssennsnses (d
Mississippi River below Sandy River, near LibDY.seesessssssssssosscsssss (4
Mississippl River at AltKIiNeesieseseceesessssssccssesossossccasssssssassens (d
PINE RIVER BASIN
Pine River Reservolr at Cross LaKe.sssessesesscsosssessssssasssccccsss {—
Pine River at Cross Lake Dam, at Cross Lak€escessssecesecscoassssssssssss (d
CROW WING RIVER BASIN
Long Prairie River at Long PrairiC.ssecccceccccssecccsscsssscocnsssssss | (d
Gull River: ‘
Gull Lake near Brainerd.cccecsscescssescessssssssscasssscssesansnsssss | (—
Gull River at Gull Lake Dam, near Brainerd..........................l(d
Crow Wing River near Pillager‘..............................'..........l(d
Mississippi River near ROYyaltON..sseeeseeessscssscnssescennsssasscsssasneee (A
ELK RIVER BASIN
St. Prancis River above ZimmermaN..sseeccesssssccscscsscsassoscsossssssans (d
Elk River near Big Lake@.eceseeesseessssosssscoossssnssscosssssasssaasss (d
CROW RIVER BASIN
North Fork Crow River:

Middle Fork Crow River near SpPlCeriecesseseseseeessssssossnsossssessases (d.

- Crow River at ROCKFOrQeeseeeeosssssesoeanonassssssvsanassssssnssssssssss (d
RUM RIVER BASIN
Mille Lacs Lake (head of Rum River) at GarriSON.ssscescescsssscacssssss (=
Rum River near St. FranciS..ieeeseescessscecessascssscssscsscsosssesss (d
ELM CREEK BASIN
Fish Lake Inlet before wetland near Maple GPOVEsssssssssosnsassssess (d
Fish Lake Inlet after wetland near Maple GrovVe€.isssssesssssssoosesess (d
Fish Lake Outlet near Interstate 9U in Maple Groves.eesessesssssssee (d
Elm Creek near ChampliN..eseeecssssssssseccssssssnoccasssssnsncnssssse (d
Mississippil River near ANOKA.ssseesssssesssssccsssssscsosssssasssscccsss (d
Mississippl River at Fridley.ceeeececcessosccccsssssnsccsccssssosrssancsnsss (—
Bassett Creek in Golden ValleYeesescscssesecosssssssassassssssasscsncs (d
Mississippi River at Ford Plant, St. PaUuleeeecssssccsscaccsssscsscnsssssel (~
MINNESOTA RIVER BASIN
Whetstone River near Big Stone City, SDuiseeceesssssssssassessssscsass (d
Big Stone Lake at OrtonvVille.sesesececessscssssssscsacasecsoosossssassss (—
Minnesota River at Ortonville.eseeecssescscessssccsscsssssscessssansses (4
Yellow Bank River:
La Bolt Impoundment Inlet at La Bolt, SD.eeessscssscecsosssessssessss (d
La Bolt Impoundment Pool at La Bolt, SDieesssssseassosscssscssssscse (—
La Bolt Impoundment Outlet at La Bolt, SDesecocssssscsssssssssencess (d
Yellow Bank River near Od€SS8.eeecessscssosscossasesassssnosssnsssss (4
Pomme de Terre River at AppletONieescessesesssssscsccssaacsossssossss (d
Lac qui Parle River near Canby.eccececssccesressccecccssonsccsscscsnsse (d
Lac qui Parle River near Lac QUL Parle.e.ccsescssssccccccosscssssessssl(d
Minnesota River near Lac qQui Parle.ceeececssccsccccscecsccsssscccssnss|(d
Chippewa River near Milan..eeceeeooseessssssceccsssssosssssccsssenss (4
Minnesota River at MontevideO.esesssscessscaassssscosanssssssssnassssss (d
Yellow Medicine River:
North Branch Yellow Medicine River:
Dillon-Syltie Impoundment Inlet near Portersi.ccescssccecssccesssss (d
Dillon-Syltie Impoundment Pool near Portericecsecsecsssscsssesscsess (—
Dillon-Syltie Impoundment Outlet near Portercecseccscsesccscsassss (d
Yellow Medicine River near Granite FallS.cceeesscccssssosscssoossencss (4
Redwood River near Marsha8ll.iceeseececsccassossssssssassssessssssssoss (d
Redwood River near Redwood FallS.eeevessscscsesssscscssossonssssssss (d
Cottonwood River:
Dry Creek near JefferS.icsesssecoeesscesssssssssssssssnncasnsasssss (d
Cottonwood River near New UlMecesesssceoccssssoscocccassssosnnnnssssel (d
Little Cottonwood River near Courtlandecscseesssscscecssncccsssssscsss|(d
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GAGING STATIONS, IN DOWNSTREAM ORDER--Continued

UPPER MISSISSIPPI RIVER BASIN--Continued

Blue Earth River:
Watonwan River near Garden Cltyeeceeescesosssescscssscescccsccscsssns
Blue Earth River near Rapidani.sccecescesecsccsssseesscasasscssssocons
Le Sueur River near RapidaN.iccseccecesecescsscsssctscccsnssssosssnsnscs
Minnesota River at Mankato.eseeeseosseesosssassssosccsassccncssscsssscss
High Island Creek near HendersSONeeceessssossssesssssscscscsscsssncssnnse
Minnesota River near JordaN.ceceseesssossecessscsesossssosonssssscesssss
Riley Creek:
Lake Susan Outlet near ChanhasSSeNeceeeeeecscssossoscosoanssssscssons
Lake Riley Inlet near Shakope@iscesesesessccsssscscsessssssnssssssssscsns
Spring Lake Inlet before pond near Prior LaKe€.sseesessssncscccesssss
Spring Lake Inlet after pond near Prior Lake.cececeeacecssscssccssea
Spring Lake Outlet near Prior LaKeE.ieoeceosseasesscsersesessssssnossnse
South Fork Nine Mile Creek:
Bryant Lake
Bryant Lake

Minnesota
Minnesota
Mississippil
Mississippi
Mississippi
Mississippil
Mississippil
Mississippi
ST. CROIX
St. Croix

River
River
River
River
River
River
River
River
RIVER

River:

Kettle River:
Kettle River below SandStONEesecesosoassscacsossosessnsssosssosssasse
Kettle River near Cloverdale.cceceseasesassossnscssosssnssosssosssssses
Snake River:
Knife River near Mora..ciissscsssscccssssssssscssscansesosnssnsasas
Snake River near Pine Cilfyeiveseseesescecoessossassescosnsacsacsccncns
Sunrise River near LindsStromMeeceesessceessosssacssoscssossscnsssnasses
St. Croix River at St. Croix Falls, Wliseeeessssasssecsnsosscscsosncnsss
Square Lake Outlet near Stillwater.ecececscessscsscseccessccsasessscnnns
Eagle Point Lake Inlet near 0akdalee.cceeoscseoscsssesscscssnsssccssneae
Lake Elmo Inlet from Eagle Point Lake near 0akdale.sscessscsesscsccs
Iake Elmo Outlet on County Road 17 near Oakdale.sicoesscscoscoosccoaas
Ste Croix River At AftON.csicesesssseoscessssssrsossocssssssossosscccssns
Mississippl River at Prescott, Wlieeeescocaescosssoseccosasssscsccocssnese
Mississippl River at lock and dam 3, near Red Wingeeeeecoseecsesososcncss
VERMILLION RIVER BASIN
Vermillion River near EmMpPir€esecceesessceasecssessossccssscsossnscscssccs
CANNON RIVER BASIN
Cannon River:
Straight River near Faribaulf.ccesececcscecsossssccsosssscasssssnssons
ZUMBRO RIVER BASIN
South Fork Zumbro River at RocChesStereiececssascssscesccsosssarsscnscansces
Zumbro River at Kellog@eeesoososoocescssecososossonosesssnsssssnssasnsnes
WHITEWATER RIVER BASIN
North Fork Whitewater River near ElDB.sccsessossescsssonsssssssscsnsons
Whitewater River near BeAvVer.sesececssssssccscsssscsscscasssscscsnasccscos
GARVIN BROOK BASIN
Garvin Brook at StoCKEON.ieeeeeeteserssocncesocccssssssscnssssssossssnssss
Stockton Valley Creek at StoCKEON.ieeeseossessocsasssssensssnssassssse
Garvin Brook near Minnesota Cilyeeeseeceessecsscssccsscscsocnssosssossses
Rollingstone Creek:
Straight Valley Creek near Rollingstone.cecececscccscescassscncsscs
Mississippl River at WinonG.iieeeesaeesessceesosscsonsscnssssacssssssnsces

ROOT RIVER BASIN

Inlet near Eden PrairicCicieescsccsceseccscssosssososas
Outlet near Eden Prairie...ececscecsssccsasscssncsseneas
at BUurnsville.ceeeeessscssccnscssosssnossocnssosscsasssas
at Fort Snelling State Park, at St. Paul.iceececscsvsss
At St. PaUleveeseeeserssancsoocssossocanssossncssssasessas
at Industrial Molasses at St. Paul.ecececevesesocososnes
at Fifth Street at Newport..seeoeseossosssosssscsssnes
at Grey Cloud Island near Cottage Grove.ceseseescacess
At NININgereseseeooosoasosanossccsssosnssossssssssnaannss
at lock and dam 2, at HastingSeseseescevsssecssonsanes
BASIN

Root River near LAnesSbhOrOccecssesscssecosssssosssnsssssscssscssssssssccas
Root River near HOUSTONeeeeesssasoesssesssesnsossenoscscscsasscsnsssssssns
South Fork Root River near HOUSEON:eeeossesosoosnscsessesccsssncessscss

IOWA RIVER BASIN

Iowa River:
Cedar River near AUStiNeeeesesocsceosssosssossssssonsessssssssscsascss

DES MOINES RIVER BASIN

Des Moines River at JacCKSONeessoesasssssssocssssssosssossssnsscssssssssce
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VIII GROUND-WATER WELLS, BY COUNTY,. FOR WHICH
RECORDS ARE PUBLISHED
' Page
AITKIN
Well OUSN23WOSADDO e weeessosososonsessessssansnssecssosnsssansssssasosasssssssssscscsssssss 338
Well OB7N2TW26BBCOleueesssoesseacnsssossssenssanssnsesssssessssassssosncsasssonsncssnsssens 338
ANOKA .
Well O31N22WI1BAAAD L. eceasessosseesoessossossasasesossssasssasssosnsnsssssssssasssscasnnses 339
Well O31N22W1BAAAD D s eesoncoessosanscsseossasasssesssnsssosssssassssansssscasooscscsosensse 339
Well O31N22W23CBC0 s eusessassnsonossssssosssososncssonososasasassssnssssanssssossscsesnsscssos 339
Well 031N22W23CBC0 s s eeacrssessnsasocsosessassssssonsensasasssosonsssssnssssasvonsscssans 340
Well 031N2AWOICBBOle cvveecneosoncoossansscssanssanssssosssssasssnssssssssscsssnsssssasssns 340
Well 032N23WOUAADD 2t teneesoeotstocoanososttsascasasssssscsesssasssssesessassssscscsascssscs 341
Well 033N23WO0S5BAB0 Ll ceeeoseeossscocseosnsosesnncncssssoenssssessssoncsscssosssssecscscecasans 341
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WATER RESOURCES DATA FOR MINNESOTA, 1982
INTRODUCTION

Water resources data for the 1982 water year for Minnesota consist of records of stage, dis-
charge, and water quality of streams; stage, contents, and water quality of lakes and reservoirs;
and water levels and water quality of ground water. Thils volume contains discharge records for 83
gaging stations; stage and contents for 9 lakes and reservolrs; water quality for 27 stream sta-
tions, 19 partial-record statlions, 1 precipitation station, and 63 wells; and water levels for 238
observation wells. Also included are 108 high-flow partial-record stations. Additional water data
were collected at various sites, not involved in the systematic data collection program, and are
published as miscellaneous measurements. These data, together with the data in Volume 1, represent
that part of the National Water Data System collected by the U.S. Geological Survey and cooperating
State and Federal agencies in Minnesota.

Records of discharge or stage of streams, and contents or stage of lakes and reservoirs were
first published in a series of U.S. Geologlcal Survey water-supply papers titled "Surface Water
Supply of the United States." Through September 30, 1960, these water-supply papers were in an
annual series and then in a 5-year serles for 1961-65 and 1966-70. Records of chemical quality,
water temperatures, and suspended sediment were published from 1941 to 1970 in an annual series of
water supply papers titled "Quality of Surface Waters of the United States." Records of ground-
water levels were published from 1935 to 1974 in a series of water-supply papers titled "Ground-
Water Levels in the United States." Water-supply papers may be consulted in the libraries of the
principal cities in the United States or may be purchased from Branch of Distribution, U.S.
Geological Survey, 1200 South Eads Street, Arlington, VA 22202.

For water years 1961 through 1974, streamflow data were released by the Geologlcal Survey in
annual reports on a State-boundary basis. Water-quality records for water years 1964 through 1974
were similarly released elther in separate reports or in conjunction with streamflow records.

Beginning with the 1975 water year, water data for streamflow, water quality, and ground water
are published as an official Survey report on a State-boundary basis. These officlal Survey reports
carry an identification number consisting of the two letter State abbreviation, the last two digits
of the water year, and the volume number. For example, this report is identified as "U.S. Geological
Survey Water-Data Report MN-82-2." Water-Data reports are for sale by the National Technical
Information Service, U.S. Department of Commerce, Springfield, VA 22161.

Additional information, including current prices, for ordering specific reports may be obtained
from the district chilef at the address given on the back of the title page or by telephone (612)
725-7841.

COOPERATION

The U.S. Geological Survey and organizations of the State of Minnesota have had cooperative
agreements for the systematic collection of streamflow records since 1909, for ground-water levels
since 1948, and for water-quality records since 1952. Organizations that assisted in collecting
data through cooperative agreement with the Survey are:

Minnesota Department of Natural Resources, Division of Waters, Larry Seymour, director.

Minnesota Department of Transportation, Richard P. Braun, commissioner.

Minnesota Pollution Control Agency, Sandra Gardebring, executive director.

Metropolitan Waste Control Commission of the Twin Cities Area, George H. Frisch, chairman.

Metropolitan Council of the Twin Cities Area, Gerald J., Isaacs, chairman.

Elm Creek Conservation Commission, Fred G. Moore, chairman.

Red Lake Watershed District, Paul Brekken, president.

Middle River-Snake River Watershed District, Donald Rivard, chairman.

City of Eagan, Bea Blomquist, mayor.

Assistance in the form of funds or services was given by the Corps of Engineers, U.S. Army, in
collecting records for 43 gaging stations and 17 water-quality stations published in this preport.

Eleven gaging stations in the Hudson Bay and St. Lawrence River basins were malntalned by funds
appropriated to the United States Department of State. Eight of these, on waters adjacent to the
international boundary, are maintained by the United States (or Canada) under agreement with Canada
(or the United States), and the records are obtained and compiled in a manner equally acceptable in
both eountries. These stations are designated hereln as "International gaging stations."

1



2 WATER RESOURCES DATA FOR MINNESOTA, 1982

Some records for the Red River of the North, which borders the State on the west, were obtained
at the request of other Federal agencies as a part of the program of the U.S. Department of the
Interior for development of the Missouri River basin.

HYDROLOGIC CONDITIONS |
PRECIPITATION AND STREAMFLOW

Normal annual precipitation in Minnesota ranges from 19 inches in the northwest to 32 inches in
the southeast. The average annual runoff ranges from less than 2 inches in the west to more than 16
inches in the northeast. The 1982 water year began with rainfall amounts that were considerably
above normal throughout the State during October. Total precipitation for the year was above normal
over the entire State, except in the east-central part where it was slightly below normal. Annual
runoff in 1982 ranged from 0.3 inch in parts of the west to more than 20 inches in the northeast.
Runoff statewide averaged 130 percent of normal.

I

Records from stations in central and southern Minnesota indicate a d¢onsiderable variation in
annual runoff from near average to much above average. Runoff in the Crow River at Rockford in
east-central Minnesota was 6.85 inches, which is much above average for the year. In southeast
Minnesota, runoff in the Root River near Houston was 9.57 inches, which also was much above
average. Chippewa River near Milan, in west-central Minnesota, and Des Molnes River at Jackson, in
southwest Minnesota, had near average runoff for the year with 2.76 and 2.75 inches, respectively.
Annual and monthly mean discharges for these statlons are compared to median discharges for a 30-
year base period in figure 1.

Annual mean streamflow was below average at a few gagling stations in west-central and southwest
Minnesota, but average or above at the remalining stations in these areas. Streamflow at most
stations in central, east-central, south-central, and southeast Minnesota was average or above;
several stations in each of these areas recorded excessive streamflow.

No peaks of record were exceeded during 1982 at any gaging stations on streams for which
records are published in this volume.

The combined storage in the six Mississippi River Headwater Reservoirs (Winnibigoshish, Leech,
Pokegama, Pine, Sandy, and Gull) was 1,470,119 acre-feet at the end of the 1982 water year--an
increase of 21,798 acre-feet from the corresponding date a year ago.

WATER QUALITY

Dissolved-solids data from selected NASQAN stations and suspended-sediment-load data from
selected daily sediment stations were used to indicate variations in water quality in the Upper
Mississippi River basin. No water-quality stations in Minnesota monitor water quality in the
Missouri River basin.

Dissolved-solids concentrations in the Upper Mississippl River basin, including the Minnesota
River basin, were generally higher than average (fig. 2). Other factors besides streamflow appear
to have significant influence on the concentrations of dissolved solids.i

Suspended-sediment loads are higher than average during spring runoff in the Mississippil River
near Anoka and Mississippi River at Winona, but lower than average in the Minnesota River at Mankato
and Root River near Houston (fig. 3). Sediment discharge was extremely low during spring runoff in
the Yellow Bank River near Odessa in west-central Minnesota.

Several samples of ground water collected throughout the Upper Mississippi River basin exceeded
the U.S, Environmental Protection Agency's drinking water standards of 50 ug/L and 10 mg/L for
manganese and nitrite plus nitrate nitrogen, respectively.

GROUND-WATER LEVELS

Water levels in surficial aquifers throughout Minnesota remained near average during most of
the year. Levels generally rose during the first quarter of the water year but varled from above
average 1n the south-central part of Minnesota to below average throughout the western part. Water
levels were stable during winter and rose in response to snowmelt in Apr;l and May. Springtime
water levels in southern Minnesota continued above average; levels ln central and northern Minnesota
rose to average or above; levels in the northwest remained below average. Water levels in summer
remalned near seasonal average throughout the State, rising slightly in July and declining in August
and September. Water levels in wells completed in confined aquifers in Minnesota remained near
seasonal averages, rising to the highest level in spring and declining to the lowest level in
summer.,

A hydrograph of water levels in a representative observation well is shown.in figure 4 for the
period 1949 to 1982. ‘



WATER RESOURCES DATA FOR MINNESOTA, 1982
DEFINITION OF TERMS

Terms related to streamflow, water-quality, and other hydrologic data, as used in this report,
are defined below. See also table for converting lnch-pound units to International System of units
(SI) on the inside of the back cover.

Acre-foot (AC-FT, acre-ft) 1s the quantity of water required to cover 1 acre to a depth of 1
foot and 1s equivalent to 43,560 cublc feet or about 326,000 gallons or 1,233 cubic meters.

Adenosine triphosphate (ATP) is the primary energy donor in cellular life process. Its central
role In 1iving cells makes it an excellent indicator of the presence of living materlal 1n water. A
measure of ATP, therefore, provides a sensitive and rapid estimate of blomass. ATP is reported in
micrograms per liter of the origilnal water sample.

Algae are mostly aquatic single-celled, colonial, or multi-celled plants, containing chloro-
phyll and lacking roots, stems, and leaves.

Algal growth potential (AGP) 1is the maximum algal dry weight blomass that can be produced in a
natural water sample under standardized laboratory conditions. The growth potential 1s the algal
biomass present at statlonary phase and 1s expressed as milligrams dry welght of algae produced per
liter of sample.

Aquifer 1is a geologlc formation, group of formations, or part of a formatlon that contains
sufficient saturated permeable material to yleld significant quantities of water to wells and
springs.

Artesian means confined and is used to describe a well in which the water level stands above
the top of the aquifer tapped by the well. A flowing artesian well 1s one in which the water level
is above the land surface.

Bacteria are microscoplc unicellular organisms, typically spherical, rodlike, or spiral and
threadlike in shape, often clumped into colonles. Some bacteria cause disease, others perform an
essential role in nature in the recycling of materials; for example, by decomposing organic matter
into a form available for reuse by plants.

Total coliform bacteria are a particular group of bacterla that are used as indi-
cators of possible sewage pollution. They are characterized as aerobic or facultative
anaerobic, gram-negative, nonspore-forming, rod-shaped bacteria which ferment lactose with
gas formation within 48 hours at 35°C. 1In the laboratory these bacteria are defined as
the organisms which 8roduce colonies with a golden-green metallic sheet within 24 hours
when incubated at 35°C % 1.0°C on M-Endo medium (nutrient medium for bacterial growth).
Thelr concentrations are expressed as number of colonles per 100 mL of sample.

Fecal coliform bacteria are bacteria that are present in the intestine or feces of
warmblooded animals. They are often used as indicators of the sanitary quality of the
water. In the laboratory they are defined as all organisms which produce blue colonies
within 24 hours whien incubated at 44.5°C &+ 0.2°C on M-FC medium (nutrient medium for
bacterial growth). Their concentrations are expressed as number of colonies per 100 mL of
sample.

Fecal streptococcal bacteria are bacterla found also in the intestine of warmblooded
animals. Thelr presence 1n water 1s considered to verify fecal pollution. They are char-
acterized as gram-positive, coccl bacteria which are capable of growth in brain-heart
infusion broth. In the laboratory theg are defined as all the organisms which produce red
or pink colonies within 48 hours at 35°C & 1.0°C on M-FC medium (nutrient medium for
bacterial growth). Thelr concentrations are expressed as number of colonies per 100 mL of
sample.

Bed material is the unconsolidated material of which a streambed, lake, pond, reservoir, or
estuary bottom 1s composed.

Biochemical oxygen demand (BOD) is a measure of the quantitiy of dissolved oxygen, in milli-
grams per liter, necessary tor the decomposition of organic matter by mlcroorganisms, such as
bacteria.

Biomass is the amount of living matter present at any gilven time, expressed as the mass per
unit area or volume of habitat.

Ash mass is the mass or amount of residue present after the residue from the dry mass
determination has been ashed in a muffle furnace at a temperature of 500°C for 1 hour.
The ash mags values of zooplankton and phytoplankton are expressed in grams per cgbic
meter (g/m>), and periphyton and benthic organisms in grams per square meter (g/m<).

Dry mass refers to the weight of residue present after drying in an oven at 60°C for
zooplankton and 105°C for periphyton, until the mass remains unchanged. This mass repre-
sents the total organic matter, ash and sediment, in the sample. Dry mass values are
expressed in the same units as ash mass.

Organic mass or volatile mass of the living substance 1s the difference between the
dry mass and the ash mass, and represents the actual mass of the living matter. The
organic mass 1s expressed in the same units as for ash mass and dry mass. -
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WATER RESOURCES DATA FOR MINNESOTA, 1982
Wet mass 1s the mass of living matter plus contained water.

Bottom material: See Bed Material.

Cells/volume refers to the number of cells or any organism which is counted by using a
microscope and grid or counting cell. Many planktonic organisms are multicelled and are counted
according to the number of contained cells per sample, usually milliliters (mL) or liters (L).

Cfs-day is the volume of water represented by a flow of 1 cubic foot per second for 24 hours.
It is equivalent to 86,400 cubic feet, approximately 1.9835 acre-fect, or about 646,000 gallons or
2,447 cublc meters.

Chemical oxygen demand (COD) 1s a measure of the chemically oxidizable material in the water,
and furnishes an approximation of the amount of organic and reducing material present. The deter-
mined value may correlate with natural water color or with carbonaceous organic pollution from
sewage or Industrial wastes.

Chlorophyll refers to the green pigments of plants. Chlorophyll a and b are the two most
common pigments in plants.

Color unit 1s produced by one milligram per liter of platinum in the form of the chloro-
platinate ion. Color is expressed 1n units of the platinum-cobalt scale.

Contents 1s the volume of water in a reservolr or lake. Unless otherwise indicated, volume is
computed on the basis of a level pool and does nnt include bank storage.

Control designates a feature downstream from the gage that determines the stage-discharge
relation at the gage. This feature may be a natural constriction of the channel, an artificial
structure, or a uniform cross section over a long reach of the channel.

Cubic feet per second per square mile (CFSM) is the average number of cubic feet of water
flowing per second from each square mile of area drained, assuming that the runoff is distributed
uniformly in time and area.

Cubic foot per second (FT3/s, £t3/s) 1s the rate of discharge representing a volume of 1 cublc
foot passing a given point during 1 second and is equivalent to approximately 7.48 gallons per
second or 448.8 gallons per minute or 0.02832 cubic meters per second.

Discharge is the volume of water (or more broadly, volume of fluld plus suspended sediment),
that passes a given point within a given period of time.

Mean discharge (MEAN) is the arithmetic mean of individual daily mean discharges
during a specific period.

Instantaneous discharge 1s the discharge at a particular instant of time.

Dissolved refers to the amount of substance present in true chemical solution, In practice,
however, the term includes all forms of substance that will pass through a 0.45 mlcrometer memmbrane
filter, and thus may include some very small (colloidal) suspended particles. Analyses are per-
formed on filtered samples.

Diversity index 1s a numerlcal expression of evenness of distribution of aquatic organisms.
The formula for dlversity index is:

S
—_—— ni nj
d ——ZF‘ngﬁ
121

Where n. 1s the number of individuals per taxon, n 1is the total number of individuals, and s 1s the
total nfimber of taxa in the sample of the community. Diversity index values range from zero, when
all the organisms in the sample are the same, to some positive number, when some or all of the
organisms in the sample are different.

Drainage area of a stream at a specified location is that area, measured in a horizontal plane,
enclosed by a topographic divide from which direct surface runoff from precipitation normally drains
by gravity into the river above the specified point. Figures of drainage area given herein include
all closed basins, or noncontributing areas, within the area unless otherwise noted.

Drainage basin is a part of the surface of the earth that 1s occupied by a drainage system,
which consists of a surface stream or a body of lmpounded surface water together with all tributary
surface streams and bodiles of impounded surface water.,

Gage helght (G.H.) is the water-surface elevation referred to some arbitrary gage datum. Gage
height 1s often used interchangeably with the more general term "stage," although gage helght is
more appropriate when used with a reading on a gage.

Gaging station 1s a particular site on a stream, canal, lake, or reservolr where systematic
observations of hydrologlc data are obtalned.
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Hardness of water is a physical-chemical characteristic that is commonly recognized by the
increased quantity of soap required to produce lather. It is attributable to the presence of
alkaline earths (principally calcium and magnesium) and 1s expressed as equivalent calcium carbonate
(CaCO3).

Hydrologic unit is a geographic area representing part or all of a surface drainage basin or
distinct hydrologic feature as delineated by the Office of Water Data Coordination on the State
Hydrologic Unit Maps; each hydrologic unit is 1ldentified by an 8-digit number.

Metamorphic stage refers to the stage of development that an organism exhibits during its
transformation from an immature form to an adult form. This developmental process exists for most
insects, and the degree of difference from the immature stage to the adult form varies from rela-
tively slight to pronounced, with many intermediates. Examples of metamorphic stages of insects are
egg-larva-adult or egg-nymph-adult.

Methylene blue active substance (MBAS) 1is a measure of apparent detergents. This determination
depends on the formation of a blue color when methylene blue dye reacts with synthetic detergent
compounds.

Micrograms per gram (UG/G, ug/g) is a unit expressing the concentration of a chemical element
as the mass (micrograms) of the element sorbed per unit mass (gram) of sediment.

Micrograms per kilogram (MG/KG, mg/kg) is a unit expressing the congentration of a chemical
element as the mass (micrograms) of the element sorbed per unit mass (kilogram) of sediment.

Micrograms per liter (UG/L, ug/L) is a unit expressing the concentration of chemical
constituents in solution as mass (micrograms) of solute per unit volume (liter) of water. One
thousand micrograms per liter is equivalent to one milligram per liter.

Milligrams per liter (MG/L, mg/L) is a unit for expressing the concentration of chemical con-
stituents in solution. Milligrams per liter represent the mass of solute per unit volume (liter) of
water., Concentration of suspended sediment also is expressed in mg/L, and is based on the mass of
sediment per liter of water-sediment mixture.

National Geodetic Vertical Datum of 1929 (NGVD) is a geodetic datum derived from a general ad-
Jjustment of the first order level nets of both the United States and Canada., It was formerly called
"Sea Level Datum of 1929" or "mean sea level" in this series of reports. Although the datum was de-
rived from the average sea level over a period of many years at 26 tide stations along the Atlantic,
Gulf of Mexico, and Pacific Coasts, it does not necessarily represent local mean sea level at any
particular place.

Organism is any living entity, such as an insect, phytoplankter, or zooplankter.

Organism count/area refers to the number of organisms collecEed and enumerated in a sample and
adjusted to the number per area habitat, usually square meters (m“), acres, or hectares. Periphyton
benthic organisms, and macrophytes are expressed in these terms.

Organism count/volume refers to the number of organisms collected and enumerated in a sample
and ad justed to the number per sample volume, usually milliters (mL) or liters (L). Numbers of
planktonic organisms can be expressed in these terms.

Total organism count is the total number of organisms collected and enumerated in any
particular sample.

Parameter code numbers are unique five-digit code numbers assigned to each barameter placed
into storage. These codes are assigned by the Environmental Protection Agency and are also used to
identify data exchanged among agencies.

Partial-record station is a particular site where limited streamflow and(or) water-quality data
are collected systematically over a period of years for use in hydrologic analyses.

Particle size is the diameter, in millimeters (mm), of suspended sediment or bed material de-
termined by either sieve or sedimentation methods. Sedimentation methods (pipet, bottom-withdrawal

tube, visual-accumulation tube) determine fall diameter of particles in distilled water (chemically
dispersed),

Particle-size classification used in this report agrees with recommendations made by the
American Geophysical Union Subcommittee on Sediment Terminology.

The classification is as follows:

Classification Size (mm) Method of analysis

Clay 0.00024 - 0.004%4 Sedimentation.

Silt .004 - .062 Sedimentation.

Sand 062 - 2,0 Sedimentation or sieve.
Gravel 2.0 - 64.0 Sieve.

The particle-size distributions given in this report are not necessarily representative of all
particles in transport in the stream., Most of the organic material is removed and the sample is
subjected to mechanical and chemical dispersion before analysis in distilled water.
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Percent composition is a unit for expressing the ratio of a particular part of a sample or
population to the total sample or population, in terms of types, numbers, mass or volume.

Periphyton 1s the assemblage of microorganisms attached to and growing upon solid surfaces.
While primarily consisting of algae, they also include bacteria, fungi, protozoa, rotifers, and
other small organisms. Periphyton is a useful indicator of water quality.

Pesticides are chemical compounds used to control undesirable plants and animals. Major cat-
egories of pesticides include insecticides, miticides, fungicides, herbicides, and rodenticides.

Insecticides and herbicides, which control insects and plants respectively, are the two categories
reported.

Picocurie (PC, pCl) is one trillionth (1 x 10-12) of the amount of ra?%oactivity represented by
a curlée (CI). A curie is the amount of radiocactivity that yields 3.7 x 10 radioactive disintegra-
tions per second. A picocurie yields 2.22 dpm (disintegrations per minute).

Plankton is the community of suspended, floating, or weakly swimming organisms that live in the
open water of lakes and rivers.

Phytoplankton is the plant part of the plankton. They are usually microscoplc and
their movement is subject to the water currents. Phytoplankton growth i1s dependent upon
solar radiation and nutrient substances. Because they are able to incorporate as well as
release materials to the surrounding water, the phytoplankton have a profound effect upon
the quality of the water. They are the primary food producers in the aquatic environment,
and are commonly known as algae.

Blue-green algae are a group of phytoplankton organisms having a blue
pigment, in addition to the green pigment called chlorophyll. Blue-green algae
often cause nulsance conditions in water.

Diatoms are the unicellular or colonial algae having a siliceous shell.
Their concentrations are expressed as number of cells/mL of sample.

Green algae have chlorophyll pigments similar in color to those of higher
green plants, Some forms produce algal mats or floating "moss" in lakes. Thelr
concentrations are expressed as number of cells/mL of sample.

Zooplankton is the animal part of the plankton. Zooplankton are capable of extensive
movements within the water column, and are often large enough to be seen with the unaided
eye. Zooplankton are secondary consumers feeding upon bacteria, phytoplankton, and detri-
tus. Because they are the grazers in the aquatic environment, the zooplankton are a vital
part of the aquatic food web. The zooplankton community is dominated by small crustaceans
and rotifers.

Polychlorinated biphenyls (PCBs) are industrial chemicals that are mixtures of chlorinated
biphenyl compounds having various percentages of chlorine. They are similar in structure to
organochlorine insecticides.

Primary productivity is a measure of the rate at which new organic matter is formed and
accumulated through photosynthetic and chemosynthetic activity of producer organisms (chiefly green
plants). The rate of primary production is estimated by measuring the amount of oxygen released
(oxygen method) or the amount of carbon assimilated by the plants (carbon method).

Milligrams of carbon per area_or volume per unit time [m C/(m2 * time) for peri-
phyton and macrophytes and mg C/(m° * time) for phytoplankton]| are units for expressing
primary productivity. They define the amount of carbon dioxide consumed as measured by
radioactive carbon (carbon 14). The carbon 14 method is of greater sensitivity than the
oxygen light and dark bottle method, and is preferred for use in unenriched waters. Unit
time may be either the hour or day, depending on the incubation period.

Milligrams of oxygen per arga or volume per unit time [mg 09/(r'n2 * time) for periphy-
ton and macrophytes and mg 0,/(m° * time) for phytoplankton] are the units for expressing
primary productivity. They define production and respiration rates as estimated from
changes in the measured dissolved oxygen concentration, The oxygen light and dark bottle
method is preferred if the rate of primary production is sufficient for accurate measure-
ments to be made within 24 hours. Unit time may be either the hour or day, depending on
the incubation period.

Recoverable from bottom material is the amount of a given constituent that is in solution after
a representative sample of bottom material has been digested by a method (usually using an acid or
mixture of acids) that results in dissolution of only readily soluble substances. Complete disso-
lution of all bottom material is not achieved by the digestion treatment and thus the determination
represents less than the total amount (that is, less than 95 percent) of the constituent in the
sample. To achieve comparability of analytical data, equivalent digestion procedures would be
required of all laboratories performing such analyses because different digestion procedures are
likely to produce different analytical results.

Runoff in inches (IN, in) shows the depth to which the drainage area would be covered if all
the runoff for a given time period were uniformly distributed on it.
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Sediment is solid material that originates mostly from disintegrated rocks and is transported
by, suspended in, or deposited from water; it includes chemical and biochemical precipitates and
decomposed organic material, such as humus. The quantity, characteristics, and cause of the occur-
rence of sediment in streams are influenced by environmental factors. Some major factors are degree
of slope, length of slope, soil ¢haracteristics, land usage, and quantity and intensity of precip-
itation.

Suspended sediment is the sediment that at any given time is maintained in suspension
by the upward components of turbulent currents or that exists in suspension as a colloid.

Suspended-sediment concentration is the velocity-welghted concentration of suspended
sediment In the sampled zone (from the water surface to a point approximately 0.3 ft above
the bed) expressed as milligrams of dry sediment per liter of water-sediment mixture
(mg/L).

Suspended-sediment discharge (tons/day) is the rate at which dry weight of sediment
passes a section of a stream or is the quantity of sediment, as measured by dry weight or
volume, that passes a section in a given time. It is computed by multiplying discharge
times mg/L times 0.0027.

Suspended-sediment load is quantity of suspended sediment passing a section in a
specified period. !

Total sediment discharge (tons/day) is the sum of the suspended-sediment discharge
and the bed-load discharge. It is the total quantity of sediment, as measured by dry
weight or volume, that passes a section during a given time.

Mean concentration is the time-weilghted concentration of suspended sediment passing a
stream section during a 2lU-hour day.

Solute is any substance derived from the atmosphere, vegetation, soil, or rocks that is
dissolved in water.

Specific conductance is a measure of the ability of a water to conduct an electrical current.
It is expressed 1n micromhos per centimeter at 25°C. Specific conductance 1s related to the type
and concentration of ions in solution and can be used for appoximating the dissolved-solids content
of the water. Commonly, the concentration of dissolved solids (in milligrams per liter) is about 65
percent of the specific conductance (in micromhos). This relation is not constant from stream to
stream, and it may vary in the same source with changes in the composition of the water.

Stage-discharge relation is the relation between gage height (stage) and volume of water per
unit of time, flowing in a channel.

Streamflow 1s the discharge that occurs in a natural channel. Although the term "discharge"
can be applied to the flow of a canal, the word "“streamflow" uniquely describes the discharge in a
surface stream course. The term "streamflow" is more general than "runoff" as streamflow may be
applied to discharge whether or not it is affected by diversion or regulation.

Substrate is the physical surface upon which an organism lived.

Natural substrates refers to any naturally occurring emersed br submersed solid
surface, such as a rock or tree, upon which an organism lived.

Artificial substrate 1s a device which is purposely placed in a stream or lake for
colonization of organisms. The artificial substrate simplifies the community structure by
standardizing the substrate from which each sample is taken. Examples of artificial sub-
strates are basket samplers (made of wire cages filled with clean streamside rocks) and
miltiplate samplers (made of hardboard) for benthic organism collection, and plexiglass
strips for periphyton collection.

Surface area of a lake 1s that area outlined on the latest USGS topographic map as the boundary
of the lake and measured by a planimeter in acres. In localities not covered by topographic maps,
the areas are computed from the best maps available at the time planimetered. All areas shown are
those for the stage when the planimetered map was made.

Surficial bed material is that part (0.1 to 0.2 ft) of the bed material that is sampled using
U.S. Series Bed-Material Samplers. [

Suspended (as used in tables of chemical analyses) refers to the a&ount (concentration) of the

total concentration in a water-sediment mixture. The water-sediment mixture is associated with (or
sorbed on) that material retained on a 0.45 micrometer filter.

Suspended, recoverable is the amount of a given constituent that is in solution after the part
of a representative water-suspended sediment sample that is retained on a 0.45 um membrane filter
has been digested by a method (usually using a dilute acid solution) that results in dissolution of
only readily soluble substances. Complete dissolution of all the particulate matter is not achieved
by the digestion treatment and thus the determination represents something less than the "total"
amount (that is, less than 95 percent) of the constituent present in the sample. To achieve compar-
ability of analytical data, equivalent digestion procedures would be required of all laboratories
performing such analyses because different digestion procedures are 1ik¢1y to produce different
analytical results.
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Determinations of "suspended, recoverable" constituents are made either by analyzing portions
of the material collected on the filter or, more commonly, by difference, based on determinations of
(1) dissolved and (2) total recoverable concentrations of the constituent.

Suspended, total is the total amount of a given constituent in the part of a representative
water-suspended sediment sample that is retained on a 0.45 um membrane filter. This term is used
only when the analytical procedure assures measurement of at least 95 percent of the constituent
determined. A knowledge of the expected form of the constituent in the sample, as well as the anal-
ytical methodology used, is required to determine when the results should be reported as "suspended,
total."

Determinations of "suspended, total" constituents are made either by analyzing portions of the
material collected on the filter or, more commonly, by difference, based on determinations of (1)
dissolved and (2) total concentrations of the constituent.

Taxonomy is the division of blology concerned with the classification and naming of
organisms. The classification of organisms is based upon & hierarchical scheme beginning with
Kingdom and ending with Species at the base. The higher the classification level, the fewer
features the organisms have in common. For example, the taxonomy of a particular mayfly, Hexagenia
limbata is the following:

KingdoMesseesasossssesessAnimal
PhyluMsseeasesasssq.Arthropoda
ClaSSeseessssseessssesslnsects
Order.......s+.s.Ephemeroptera
Family...¢.e......Ephermeridae

GeNUSeeessceessessss.Hexageria
Species Hexagenia limbata

Time-weighted average is computed by multiplying the number of days in the sampling period by
the concentrations of individual constituents for the corresponding period and dividing the sum of
the products by the total number of days. A time-weighted average represents the composition of
water that would be contained in a vessel or reservoir that had received equal quantities of water
from the stream each day for the year.

Tons per acre—-foot indicates the dry mass of dissolved solids in 1 acre-foot of water. It is
computed by multiplying the concentration in milligrams per liter by 0.00136.

Tons per day is the quantity of substance in solution or suspension that passes a stream
section during a 2U4-hour day.

Total is the total amount of a given constituent in a representative water-suspended sediment
sample, regardless of the constituent's physical or chemical form. This term is used only when the
analytical procedure assures measurement of at least 95 percent of the constituent present in both
the dissolved and suspended phases of the sample. A knowledge of the expected form of the constitu-
ent in the sample, as well as the analytical methodology used, is required to judge when the results
should be reported as "total." (Note that the word "total" does double duty here, indicating both
that the sample consists of a water-suspended sediment mixture and that the analytical method
determines all of the constituent in the sample.)

Total in bottom material is the total amount of a given constituent in a representative sample
of bottom material. This term is used only when the analytical procedure assures measurement of at
least 95 percent of the constituent determined. A knowledge of the expected form of the constituent
in the sample, as well as the analytical methodology used, is required to judge when the results
should be reported as "total in bottom material."

Total load (tons) is the total quantity of any individual constituent, as measured by dry mass
or volume, that is dissolved in a specific amount of water (discharge) during a given time. .It is
computed by multiplying the total discharge, times the mg/L of the constituent, times the factor
0.0027, times the number of days.

Total recoverable refers to the amount of a given constituent that is in solution after a
representative water-suspended sediment sample has been digested by a method (usually using a dilute
acid solution) that results in dissolution of only readily soluble substances. Complete dissolution
of all particulate matter is not achieved by the digestion treatment, and thus the determination
represents something less than the "total" amount (that is, less than 95 percent) of the constituent
percent in the dissolved and suspended phases of the sample. To achieve comparability of analytical
data, equivalent digestion procedures would be required of all laboratories performing such analyses
because different digestion procedures are likely to produce different analytical results.

Weighted average is used in this report to indicate discharge-weighted average. It is computed
by multiplying the discharge for a sampling period by the concentrations of individual constituents
for the corresponding period and dividing the sum of the products by the sum of the discharge. A
discharge-weighted average approximates the composition of water that would be found in a reservoir
containing all the water passing a given location during the water year after thorough mixing in the
reservoir.

WDR is used as an abbreviation for "Water-Data Report" in reference to published reports
beginning in 1975.

WRD is used as an abbreviation for "Water-Resources Data" in the REVISED RECORDS paragraph to
refer to State annual basic-data reports published before 1975.



14
WATER RESOURCES DATA FOR WMINNESOTA, 1982

WSP 1s used as an abbreviation for "Water-Supply Paper" in references to previously published
reports.

DOWNSTREAM ORDER AND STATION NUMBER

Since October 1, 1950, the order of listing hydrologlc-station records in Survey reports is in
a downstream direction along the main stream. All stations on a tributary entering upstream from a
main-stream station are listed before that station. A statlon on a tributary that enters between
two main-stream stations is listed between them. A similar order 1s followed in listing stations on
first rank, second rank, and other ranks of tributaries. The rank of any tributary on which a sta-
tion is situated with respect to the stream to which it 1is immediately tqibutary is indicated by an
indention in a 1list of stations in the front of the report. Each indention represents one rank.
This downstream order and system of indention show which stations are on tributaries between any two
stations and the rank of the tributary on which each station is situatedﬂ‘

As an added means of identification, each hydrologic statlon and partial-record station has
been assigned a station number. These are in the same downstream order used in this report. In as-
signing station numbers, no distinction is made between partial-record stations and other stations;
therefore, the station number for a partial-record station indicates downstream-order position in a
list made up of both types of stations. Gaps are left in the series of numbers to allow for new
statlions that may be established; hence, the numbers are not consecutive. The complete 8~digit num-
ber for each station such as 05041000, which appears Just to the left of the station name, includes
the 2-digit part number "05" plus the 6-digit downstream order number "041000".

NUMBERING SYSTEM FOR WELLS AND MISCELLANEOUS SITES

The 8-digit downstream order station numbers are not assigned to wells and miscellaneous sites
where only random water-quality samples or discharge measurements are taken.

The well and miscellaneous site numbering system of the U.S. Geological Survey is based on the
grid system of latitude and longitude. The system provides the geographic location of the well or
miscellaneous site and a unique number for each site. The number consists of 15 digits. The first
6 diglts denote the degrees, minutes, and seconds of latitude, the next 7 digits denote degrees,
minutes, and seconds of longitude, and the last 2 digits (assigned sequentially) identify the wells
or other sites within a l-second grid. See figure 5 below. FEach well site is also 1dentified by a
local well number which consists of township, range, and section numbers, three letters designating
174, 1/4, 1/4 section location, and a two diglt sequential number.

45°17'43"
42" /. -‘\
Coordinates for well A AlB \Co:rsc:lll;ztzes for well B
(451742093122101) ( 093122102)
45°17°41" _ -
Y o
3 3

Flgure 5.--Example of system for numbering wells and miscellaneous sltes

SPECIAL NETWORKS AND PROGRAMS

Hydrologic bench-mark station is one that provides hydrologic data for a basin in which the
hydrologlic reglmen will likely be governed solely by natural conditions. Data collected at a bench-
mark station may be used to separate effects of natural from manmade changes in other basins which
have been developed and in which the physiography, climate, and geology are similar to those in the
undeveloped bench-mark basin.

National stream~quality accounting network (NASQAN) is a data collection network designed by
the U.S. Geological Survey to meet many of the information demands of agencies or groups involved in
national or regional water-quality planning and management. Both accounting and broad-scale moni-
toring objectives have been incorporated into the network design. Areal configuration of the
network is based on river-~basin accounting units (identified by 8-digit hydrologic-unit numbers)
designated by the Office of Water Data Coordination in consultation with the Water Resources
Council. Primary objectives of the network are (1) to depict areal variability of streamflow and
water-quality conditions nationwide on a year-by-year basis and (2) to detect and assess long-term
changes in streamflow and stream quality.




15
WATER RESOURCES DATA FOR MINNESOTA, 1982

Pesticide program is a network of regularly sampled water-quality stations where samples are
collected to determine the concentration and distribution of pesticides in streams where potential
contamination could result from the application of the commonly used insecticides and herbicides.
Operation of the network is a Federal interagency activity.

Radiochemical program is a network of regularly sampled water-guality stations where samples
are collected to be analyzed for radiosotopes. The streams that are sampled represent major
drainage basins in the conterminous United States.

Tritium network is a network of stations which has been established to provide base line infor-
mation on the occurrence of tritium in the Nation's surface waters, In addition to the surface-
water stations in the network, tritium data are also obtained at a number of precipitation stations.
The purpose of the precipitation stations is to provide an estimate sufficient for hydrologic
studies of the fritium input to the United States.

EXPLANATION OF STAGE AND WATER-DISCHARGE RECORDS
COLLECTION AND COMPUTATION OF DATA

The base data collected at gaging stations consist of records of stage and measurements of
discharge of streams or canals, and stage, surface area, and contents of lakes or reservoirs. In
addition, observations of factors affecting the stage-discharge relation or the stage~capacity
relation, weather records, and other information are used to supplement base data in determining the
daily flow or volume of water in storage. Records of stage are obtained from either direct readings
on a nonrecording gage or from a water-stage recorder that gives either a continuous graph of the
fluctuations or a tape punched at selected time intervals. Measurements of discharge are made with
a current meter, using the general methods adopted by the Geological Survey. These methods are de-
scribed in standard text-books, in Water-Supply Paper 888, and in U.S. Geological Survey Techniques
of Water-Resources Investigations, book 3, chapter A6.

For stream-gaging stations, rating tables giving the discharge for any stage are prepared from
stage-discharge relation curves. If extensions to the rating curves are necessary to express dls-
charge greater than measured, they are made on the basis of indirect measurements of peak discharge
(such as slope-area or contracted-opening measurements, computation of flow over dams or weirs),
step-backwater technigques, veloclity-area studies, and logarithmic plotting. The daily mean dis-
charge 1s computed from gage heights and rating tables, then the monthly and yearly mean discharges
are computed from the daily figures. If the stage-discharge relation is subject to change because
of frequent or continual change in the physical features that form the control, the dally mean dis-
charge 1s computed by the shifting-control method, in which correction factors based on individual
discharge measurements and notes by hydrologists and observers are used in applylng the gage heights
to the rating tables. If the stage-discharge relation for a station is temporarily changed by the
presence of aquatic growth or debris on the control, the dailly mean discharge is computed by what is
basically the shifting-control method.

At some stream-gaging stations the stage-discharge relation is affected by the backwater from
reservolrs, tributary streams, or other sources. This necessitates the use of the slope method in
which the slope or fall in a reach of the stream is a factor in computing discharge. The slope or
fall is obtained by means of an auxiliary gage set at some distance from the base gage. At some
stations the stage-discharge relation 1s affected by changing stage; at these stations the rate of
change in stage is used as a factor in computing discharge.

At some northern stream-gaging stations the stage-discharge relation is affected by ice in the
winter, and it becomes impossible to compute the discharge in the usual manner. Discharge for
periods of ice effect is computed on the basis of gage-height record and occasional winter discharge
measurements. Consideration is given to the available information on temperature and precipitation,
notes by gage observers and hydrologists, and comparable records of discharge for other stations in
the same or nearby basins.

For a lake or reservoir station, capacity tables giving the contents for any stage are prepared
from stage—area relation curves defined by surveys. The application of the stage to the capacity
table gives the contents, from which the daily, monthly, or yearly change in contents 1is computed.

If the stage-capacity curve is subject to changes because of deposition of sediment in the
reservoir, periodic resurveys of the reservoir are necessary to define new stage-capacity curves.
During the period between reservoir surveys the computed contents may be increasingly in error due
to the gradual accumulation of sediment.

For some gaging stations there are perlods when no gage-height record is obtained or the re-
corded gage height is so faulty that it cannot be used to compute daily discharge or contents. This
happens when the recorder stops or otherwise fails to operate properly, intakes are plugged, the
float is frozen in the well, or for various other reasons. For such periods the daily discharges
are estimated on the basis of recorded range-in-stage, prior and subsequent records, discharge
measurements, weather records, and comparison with records for other stations in the same or nearby
basins. Likewlse daily contents may be estimated on the basis of operator's log, prior and
subsequent records, inflow-outflow studies, and other information.

The data in this report generally comprise a description of the station and tabulations of
daily and monthly figures. For gaging stations on streams or canals a table showing the daily
discharge and monthly and yearly discharge is given. For gaging stations on lakes and reservoirs a
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monthly summary table of stage and contents or a table showing the dally contents 1is given. Tables
of dally mean gage helghts are included for some streamflow stations and for some reservolr sta-
tions. Records are published for the water year, which begins on October 1 and ends on September 30.

The description of the gaging statlon gives the location, drainage area, period of record,
notations of revisions of previously published records, type and history of gages, general remarks,
average discharge, and extremes of discharge or contents. The location of the gaging station and
the drainage area are obtalned from most accurate maps avallable. Rilver mileage, glven under
"LOCATION" for some stations, 1s that determined and used by the Corps of Engineers or other
agencles. Perlods for which there are published records for the present station or for stations
generally equivalent to the present one are given under "PERIOD OF RECORD."

Previously published streamflow records of some stations have been found to be in error on the
basls of data or information later obtained. Revisions of such records are usually published along
with the current records 1n one of the annual or compllation reports. In order to make it easier to
find such revised records, a paragraph headed "REVISED RECORDS" has begn added to the description of
all stations for which revised records have been published. Listed herein are all the reports in
which revisions have been published, each followed by the water years for which figures are revised
in that report. 1In listing the water years only one number 1s given; for instance, 1965 stands for
the water year October 1, 1964, to September 30, 1965. If no daily, monthly, or annual figures of
discharge are affected by the revision, the fact is brought out by notations after the year dates as
follows: "(M)" means that only the instantaneous maximum discharge was revised; "(m)" that only the
instantaneous minimum was revised; and "(P)" that only peak discharges were revised. If the drain-
age area has been revised, the report in which the revised figure was first published 1s given. It
should be noted that for all statlons for which cubic feet per second per square mile and runoff in
inches are published, a revision of the dralnage area necessitates corresponding revision of all
figures based on the drainage area. Revised figures of cublc feet per second per square mile and
runoff in inches resulting from a revision of the dralnage area only are usually not published in
the annual serles of reports.

The type of gage currently in use; the datum of the present gage referred to National Geodetic
Vertical Datum; and a condensed history of the types, locations, and datums of previous gages used
during the perlod of record are given under "GAGE." National Geodetic Vertical Datum 1s explained
in "DEFINITION OF TERMS."

Information pertaining to the accuracy of the discharge records and to conditions which affect
the natural flow of the gaging statlion is given under "REMARKS." For reservolr stations, informa-
tion on the dam forming the reservoir, the capacity, outlet works and splllway, and purpose and use
of the reservolr is given under "REMARKS."

The average discharge for the number of years indicated 1s given under "AVERAGE DISCHARGE"; it
1s not glven for stations having fewer than 5 complete years of record or for stations where changes
in water development during the period of record cause the figure to have little significance. In
addition, the median of yearly mean discharges is given for stream-gaging stations having 10 or more
complete years of record if the median differs from the average by more than 10 percent. Under
"EXTREMES" are given first, the extremes for the period of record, second, information available
outside the perlod of record, and last, those for the current year. Unless otherwlse qualified,
the maximum discharge (or contents) is the instantaneous maximum corresponding to the crest stage
obtained by use of a water-stage recorder (graphic or digital), a crest-stage gage, or a nonrecord-
ing gage read at the time of crest. If the maximum gage height did not occur on the same day as the
maximum discharge (or contents), i1t 1s given separately. Similarly, the minimum 1s the instantaneous
minimum unless otherwise qualified. F¥or some stations, peak discharges are listed with "EXTREMES
FOR CURRENT YEAR". If they are, all independent peaks above the selected base are published in
tabular format with the time of occurrence and corresponding gage heights, including the maximum for
the year. The base discharge, which is glven in the table headling, 1s selected so that an average
of about three peaks a year will be presented. Peak discharges are not published for any canals,
ditches, drailns, or for any stream for which the peaks are subject to substantial control by man.
Time of day 1s expressed in 24-hour local standard time; for example, 12:30 a.m. is 0030, 1:30 p.m.
is 1330. The minimums for these stations are published in a separate paragraph following the table
. of peaks.

The daily table for stream-gaging statlons gives the mean discharge for each day and is fol-
lowed by monthly and yearly summaries. In the monthly summary below the daily table, the line
headed "TOTAL" gives the sum of the dally figures. The line headed "MEAN" gives the average flow in
cublc feet per second during the month. The lines headed "MAX" and "MIN" give the maximum and mini-
mum dally discharges, respectively, for the month. Discharge for the month also may be expressed in
cublc feet per second per square mile (line headed "CFSM"), or in inches (line headed "IN"), or in
acre~feet (line headed "AC-FT"), Figures for cubic feet per second peq‘square mile and runoff in
inches are omitted if there 1s extensive regulation or diversion, if the dralnage area includes
large noncontributing areas, or if the average annual rainfall over the dralnage basin is usually
less than 20 inches. In the yearly summary below the monthly summary,\the figures shown are the
appropriate daily discharges for the calendar and water years.

Footnotes to the table of dally discharge are introduced by the word "NOTE". Footnotes are
used to indicate periods for which the discharge is computed or estimated by special methods because
of no gage-helght record, backwater from various sources, or other unusual conditions. Perilods of
no gage-helght record are indicated i1f the period is continuous for a month or more or includes the
maximum discharge for the year. Perliods of backwater from an unusual source, of indefinte stage-
discharge relation, or of any other unusual condition at the gage site are indicated only 1if they
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are a month or more in length and the accuracy of the records is affected. Days on which the stage-
discharge relation is affected by ice are not indicated. The methods used in computing discharge
for various unusual conditions have been explained in preceding paragraphs.

For most gaging stations on lakes and reservoirs the data presented comprise a description of
the station and a monthly summary table of stage and contents. For some reservolrs a table showlng
daily contents or stage is given.

Data collected at partial-record stations follow the information for continuous record sites.
Data for partial-record discharge stations are presented in two tables. The first is a table of dis-
charge measurements at low-flow partial-record stations, and the second is a table of annual maximum
stage and discharge at crest-stage stations. The tables of partial-record stations are followed by
a listing of discharge measurements made at sites other than continuous-record or partial-record
stations. Occasionally, a series of discharge measurements are made within a short time period to
investigate the seepage gains or losses along a reach of a stream or to determine the low-flow char-
acteristics of an area. Such measurements are also given in special tables following the tables of
partial-record stations.

ACCURACY OF FIELD DATA AND COMPUTED RESULTS

The accuracy of streamflow data depends primarily on (1) the stability of the stage-discharge
relation or, if the control is unstable, the frequency of discharge measurements, and (2) the
accuracy of observations of stage, measurements of discharge, and interpretations of records.

The station description under "REMARKS" states the degree of accuracy of the records. "Excel-
lent" means that about 95 percent of the daily discharges are within 5 percent; "good," within 10
percent; and "fair," within 15 percent. "Poor" means that daily discharges have less than "fair"
accuracy.

Figures of daily mean discharge in this repgrt are shown to the nearest hundredtg of a cubilc
foot per second for discharges gf less than 1 ft3/s; to tenths between 1.0 and_10 ft2/s; to whole
numbers between 10 and 1,000 ft°/s; and to 3 significant figures above 1,000 ft3/s. The number of
significant figures used is based solely on the magnitude of the figure. The same rounding rules
apply to discharge figures listed for partial-record stations.

Discharge at many stations, as indicated by the monthly mean, may not reflect natural runoff
due to the effects of diversion, consumption, regulation by storage, increase or decrease in evapor-
ation due to artificial causes, or to other factors. For such stations, figures of cubic feet per
second per square mile and of runoff in inches are not published unless satisfactory adjustments can
be made for diversions, for changes in contents of reservoirs, or for other changes incident to use
and control. Evaporation from a reservoir is not included in the adjustments for changes in reser-
voir contents, unless it is so stated. Even at those stations where adjustments are made, large
errors in computed runoff may occur if adjustments or losses are large in comparison with the
observed discharge.

OTHER DATA AVAILABLE

Information of a more detailed nature than that published for most of the gaging stations such
as observations of water temperatures, discharge measurements, gage-height records, and rating
tables is on file in the district office. Also most gaging-station records are available in
computer-usable form and many statistical analyses have been made.

Information on the availability of unpublished data or statistical analyses may be obtained
from the district office.

RECORDS OF DISCHARGE COLLECTED BY AGENCIES OTHER THAN THE GEOLOGICAL SURVEY

The National Water Data Exchange, Water Resources Division, U.S. Geological Survey, National
Center, Reston, VA 22092, maintains an index of all discharge measurement sites in the State.
Information on records available at specific sites can be obtained upon request.

EXPLANATION OF WATER-QUALITY RECORDS
COLLECTION AND EXAMINATION OF DATA

Surface-water samples for analyses usually are collected at or near gaging stations. The
quality-of-water records are given immediately following the discharge records at these stations.

The descriptive heading for water-quality records gives the period of record for all water-
quality data, the period of daily record for parameters that are measured on a daily basis (specific
conductance, pH, dissolved oxygen, water temperature, sediment discharge, etc.), extremes for the
period of daily record, extremes for the current year, and general remarks.

For ground-water records, no descriptive statements are given; however, the well number, depth
of well, date of sampling and (or) other pertinent data are glven in the table containing the
chemical analyses of the ground water.
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WATER ANALYSIS

Most methods for collecting and analyzing water samples are described in the U.S. Geological
Survey Techniques of Water-Resources Investigations listed on a following page.

One sample can define adequately the water quality at a given time 1f the mixture of solutes
throughout the stream cross section is homogeneous. However, the concentration of solutes at dif-
ferent locations in the cross section may vary widely with different rates of water discharge,
depending on the source of material and the turbulence and mixing of the stream. Some streams must
be sampled through several vertical sections to obtain a representative sample needed for an
accurate mean concentration and for use in calculating load.

Chemical-quality data published in this report are considered to be the most representative
values avallable for the stations listed. The values reported represent water-quality conditions at
the time of sampling as much as possible, consistent with available sampling techniques and methods
of analysis. In the rare case where an apparent inconsistency exists between a reported pH value
and the relative abundance of carbon dioxide species (carbonate and bicarbonate), the inconsistency
1s the result of a slight uptake of carbon dioxide from the air by the sample between measurement of
pH in the field and determination of carbonate and bicarbonate in the laboratory.

For chemical-quality stations equipped with digital monitors, the records consist of daily
maximum, minimum, and mean values for each constituent measured and are based upon hourly punches
beginning at 0100 hours and ending at 2400 hours for the day of record. More detalled records
(hourly values) may be obtained from the district office.

WATER TEMPERATURE

Water temperatures are measured at most of the water-quality stations. In addition, water
temperatures are taken at time of discharge measurements for water-discharge statlons. For stations
where water temperatures are taken manually once or twice daily, the water temperatures are taken at
about the same time each day. Large streams have a small daily temperature change; shallow streams
may have a daily range of several degrees and may follow closely the changes in air temperature.
Some streams may be affected by waste-heat discharges.

At stations where recording instruments are used, elther mean temperatures or maximum and
minimum temperatures for each day are published.

SEDIMENT

Suspended-sediment concentrations are determined from samples collected by using depth-
integrating samplers. Samples usually are obtained at several verticals in the cross section, or a
single sample may be obtained at a fixed point and a coefficlent applied to determine the mean con-
centration in the cross sections.

During periods of rapidly changing flow or rapidly changing concentraiton, samples may have
been collected more frequently (twice dally or, in some instances, hourly). The published sediment
discharges for days of rapidly changing flow or concentration were computed by the subdivided-day
method (time-discharge weighted average). Therefore, for those days when the published sediment
discharge value differs from the value computed as the product of discharge times mean concentration
times 0.0027, the reader can assume that the sediment discharge for that day was computed by the
subdivided-day method. For periods when no samples were collected, dally loads of suspended sedi-
ment were estimated on the basis of water discharge, sediment concentrations observed immediately
before and after the periods, and suspended-sediment loads for other periods of similar discharge.

At other stations, suspended-sediment samples were collected periodically at many verticals in
the stream cross section. Although data collected perlodically may represent conditions only at the
time of observations, such data are useful in establishing seasonal relations between quality and
streamflow in predicting long-term sediment-discharge characteristics of the stream.

In addition to the records of the quantities of suspended sediment, records of the periodic
measurements of the particle-size distribution of the suspended sediment and bed material are
included.

EXPLANATION OF GROUND-WATER LEVEL RECORDS
COLLECTION OF THE DATA

Only ground-water level data from a basic network of observation wells are published herein.
This basic network contains observation wells so located that the most significant data are obtained
from the fewest wells in the most important aquifers.

|
Each well is identified by means of (1) a 15-digit number that 1s‘based on latitude and
longitude and (2) a local number that is provided for local needs. See figure 5.

Measurements are made in many types of wells, under varying conditions of access and at dif-
ferent temperatures, hence, neither the method of measurement nor the equipment can be standardized.
At each observation well, however, the equipment and techniques used are those that will ensure that
measurements at each well are consistent. !
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Water-level measurements in this report are given in feet with reference to either NGVD of 1929
or land-surface datum (1sd). NGVD of 1929 is the datum plane on which the national network of pre-
cise levels 1s based; land-surface datum 1s a datum plane that 1s approximately at land surface at
each well, If known, the altitude of the land-surface datum 1in NGVD of 1929 is given in the well
description. The height of the measuring point (MP) above or below land-surface datum is given in
each well description. Water levels in wells equipped with recording gages are reported for every
fifth day and the end of each month (eom).

Water levels are reported to as many significant figures as can be Jjustified by the local con-
ditions. ©For example, in a measurement of a depth to water of several hundred feet, the error in
determining the absolute value of the total depth to water may be a few tenths of a foot, whereas
the error in determining the net change of water level between successive measurements may be only a
hundredth or a few hundredths of a foot. For lesser depths to water the accuracy is greater. Ac-
cordingly, most measurements are reported to a hundredth of a foot, but some are given only to a
tenth of a foot or a larger unit.

Hydrographs showing water-level fluctuations are included for 56 representative wells; 16 bed-
rock, 33 surficial sand, and 7 buried sand wells.
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PUBLICATIONS ON TECHNIQUES OF WATER-RESOURCES INVESTIGATIONS

Thirty-seven manuals by the U.S. Geological Survey have been published to date in the series on

techniques describing procedures for planning and executing specialized work in water-resources investigations. The
material is grouped under major subject headings called books and is further divided into sections and chapters. For
example, Section A of Book 3 (Applications of Hydraulics) is on surface water. The chapter, the unit of publication,
s limited to a narrow field of subject matter. This format permits flexibility in revision and publication as the need
arises. The reports listed below are for sale by the U.S. Geological Survey, Branch of Distribution, 604 South Pickett
St., Alexandria, VA 22304 (authorized agent of the Superintendent of Documents, Government Printing 0ffice).

NOTE:

1-D1.
1-D2.

3-Al1.

3-B1.
3-B2.
3-B3.

3-Cl.
3-ca.

3-C3.
4-Al.
4-pA2.
4-B1.
4-B2.
4-B3.
4-D1.
5-Al.
5-A2.
5-A3.
5-A4.

5-A5.
5-C1.
7-ClL.

7-C2.
7-C3.
8-Al.
8-B2.

When ordering any of these publications, please give the title, book number, chapter number,
and "U.S. Geological Survey Techniques of Water-Resources Investigations".

Water temperature--influential factors, field measurement, and data presentation, by H. H.
Stevens, Jr., J. F. Ficke, and G. F. Smoot: USGS--TWRI Book 1, Chapter D1. 1975. 65 pages.
Guidelines for colleection and field analysis of ground-water samples for selected unstable
constituents, by W. W. Wood: USGS--TWRI Book 1, Chapter D2. 1976. 24 pages.

Application of surface geophysics to ground-water investigations, by A. A. R. Zohdy, G. P.
Eaton, and D. R. Mabey: USGS--TWRI Book 2, Chapter Dl. 1974. 116 pages.

Application of borehole geophysics to water-resources investigations, by W. S. Keys and L.
M. MacCary: USGS--TWRI Book 2, Chapter E1. 1971. 126 pages.

General field and office procedures for indirvect discharge measurements, by M. A. Benson and
Tate Dalrymple: USGS--TWRI Book 3, Chapter Al. 1967. 30 pages.

Measurement of peak discharge by the slope-area method, by Tate Dalrymple and M. A. Benson:
USGS--TWRI Book 3, Chapter A2. 1967. 12 pages.

Measurement of peak discharge at culverts by indirect methods, by G. L. Bodhaine: USGS--TWRI
Book 3, Chapter A3. 1968. 60 pages.

Measurement of peak discharge at width contractions by indirect methods, by H. F. Matthai:
USGS--TWRI Book 3, Chapter A4. 1967. 44 pages.

Measurement of peak discharge at dams by indirect methods, by Harry Hulsing: USGS--TWRI Book
3, Chapter A5. 1967. 29 pages.

General procedure for gaging streams, by R. W. Carter and Jacob Davidian: USGS--TWRI Book 3,
Chapter A6. 1968. 13 pages.

Stage measurements at gaging statioms, by T. J. Buchanan and W. P. Somers: USGS--TWRI Book
3, Chapter A7. 1968. 28 pages.

Discharge measurements at gaging stations, by T. J. Buchanan and W. P. Somers: USGS--TWRI
Book 3, Chapter A8. 1969. 65 pages.

Measurement of time of travel and dispersion in streams by dye tracing, by E. F. Hubbard, F.
A. Kilpatrick, L. A. Martens, and J. F. Wilson, Jr.: USGS--TWRI Book 3, Chapter A9. 1982. 44
pages.

Measurement of discharge by moving-boat method, by G. F. Smoot and C. E. Novak: USGS--TWRI
Book 3, Chapter All. 1969. 22 pages.

Aquifer-test design, observation, and data analysis, by R. W. Stallman: USGS--TWRI Book 3,
Chapter Bl. 1971. 26 pages.

Introduction to ground-water hydraulice, a programed text for self-instruction, by G. D.
Bennett: USGS--TWRI Book 3, Chapter B2. 1976. 172 pages.

Type curves for selected problems of flow to wells in confined aquifers, by J. E. Reed:
USGS--TWRI Book 3, Chapter B3. 1980. 106 pages.

Fluvial sediment concepts, by H. P. Guy: USGS--TWRI Book 3, Chapter Cl. 1970. 55 pages.
Field methods for measurement of fluvial sediment, by H. P. Guy and V. W. Norman: USGS--TWRI
Book 3, Chapter C2. 1970. 59 pages.

Computation of fluvial-sediment discharge, by George Porterfield: USGS--TWRI Book 3, Chapter
C3. 1972. 66 pages.

Some statistical tools in hydrology, by H. C. Riggs: USGS--TWRI Book 4, Chapter Al. 1968. 39
pages.

Frequency curves, by H. C. Riggs: USGS--TWRI Book 4, Chapter A2. 1968. 15 pages.

Low-flow investigations, by H. C. Riggs: USGS--TWRI Book 4, Chapter Bl. 1972. 18 pages.
Storage analyses for water supply, by H. C. Riggs and C. H. Hardison: USGS--TWRI Book 4,
Chapter B2. 1973. 20 pages.

Regional analyses of streamflow characteristics, by H. C. Riggs: USGS--TWRI Book 4, Chapter
B3. 1973. 15 pages.

Computation of rate and volume of stream depletion by wells, by C. T. Jenk1ns USGS--TWRI
Book 4, Chapter D1. 1970. 17 pages.

Methods for determination of inorganic substances in water and fluvial sedtments, by M. W.
Skougstad and others, editors: USGS--TWRI Book 5, Chapter Al. 1979. 626 pages.

Determination of minor elements in water by emission spectroscopy, by P. R. Barnett and E. C.
Mallory, Jr.: USGS--TWRI Book 5, Chapter A2. 1971. 31 pages.

Methods for analysis of organie subsbances in water, by D. F. Goerlitz qnd Eugene Brown:
USGS--TWRI Book 5, Chapter A3. 1972. 40 pages.

Methods for collectmon and analysis of aquatic biological and microbmolog¢cal samples, edited
by P. E. Greeson, T. A. Ehlke, G. A. Irwin, B. W. Lium, and K. V. Slack: USGS--TWRI Book 5,
Chapter Ad4. 1977. 332 pages.

Methods for determination of radioactive substances in water and fluvial sediments, by L. i.
Thatcher, V. J. Janzer, and K. W. Edwards: USGS--TWRI Book 5, Chapter A5. 1977. 95 pages.
Laboratory theory and methods for sediment analysis, by H. P. Guy: USGS--TWRI Book 5,
Chapter Cl. 1969. 58 pages.

Finite difference model for aquifer simulation in two dimensions with results of numerical
experiments, by P. C. Trescott, G. F. Pinder, and S. P. Larson: USGS--TWRI Book 7, Chapter
Cl. 1976. 116 pages.

Computer model of two-dimensional solute transport and dispersion in ground water, by L. F.
Konikow and J. D. Bredehgeft: USGS--TWRI Book 7, Chapter C2. 1978. 90 pages.

A model for simulation of flow in singular and interconnected channels, by R. W. Schaffranek,
R. A. Baltzer, and D. E. Goldberg: USGS--TWRI Book 7, Chapter C3. 1981. 110 pages.

Methods of measuring water levels in deep wells, by M. S. Garber and F. C Koopman: USGS--
TWRI Book 8, Chapter Al. 1968. 23 pages

Calibration and maintenance of vertical-axis type current meters, by G. F. Smoot and C. E.
Novak: USGS--TWRI Book 8, Chapter B2. 1968. 15 pages.
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The following continuous-record streamflow or stage stations in Minnesota have been discontinued or converted

to partial-record stations.

record shown for each station

Station
number

05210000

*¥05213000

05216800
05217000
05217500
05218000

05221000
05226200
05232000

05241500
05242700
#05244000

05244500

05244980

05245000
05245500

05246000

¥05261000

05261500
#05268000
05269000
05270000

05270500

05273500

05274500
05274700

05274900
05275500
05276000
05277000

Station name

Upper Mississippi River basin

Mississippi River near Deer River, MN

Prairie River near Grand Rapids, MN

O'Brien Creek near Pengilly, MN
Swan River near Warba, MN
Swan River near Swan River, MN

Mississippl River above Sandy River near Libby (above
Sandy River), MN

Willow River near Palisade, MN
Ripple (Mud) River near Wealthwood, MN

Pelican Brook (Long Lake) near Pequot Lakes, MN

Rabbit River near Crosby, MN

Little Sand Lake outlet (Sand Lake outlet) near Dorset, MN

Crow Wing River at Nimrod, MN
Crow Wing River at Motley, MN
Diversion from Long Prairie River near Osakis, MN

Long Prairie River near Osakis, MN

Long Prairie River near Motley, MN

Crow Wing River at Pillager

Mississippi River near Fort Ripley, MN

Nokasippil River near Fort Ripley, MN
Platte (Platt) River at Royalton, MN
Mississippi River near Sauk Rapids, MN

Mississippi River at Sartell, MN

Sauk River near St. Cloud, MN

Clearwater River at Clearwater, MN

Elk River above St. Francis River near Big Lake, MN

St. Francis River at Santiago, MN

St. Francis River near Big Lake, MN
Mississippi River at Elk River, MN
North Fork Crow River near Regal, MN

Middle Fork Crow River at New London, MN

"See footnotes at end of table."

Drainagg
)

area {(mi

a3,190
485

254
a290

4,560

442

8.38
aTh

alolo

22,140

973

a3,230

all,0lo0

210
338
al2,400

al2,450

925

384

all, 500
215

Daily streamflow or stage records were collected and published for the period of

Period of

record

1945-50

19091,
1925-49

1963-68
1954-69
1929

18951915,
1925-29

1929
1937-39

1938-42,
1943-47

1945-63
1930-41

1910-14,
1930-81

1909+,
1913-17,
1930-31
1939-47
1949-54

1909-17,
1930-31

1903t,
1909-13,
1925-50
1906,
1909-10,
1929
1929
1929-36
1903-06

1929,
1943-47%

1909-12,
1913,

1929,
1930,

1929

1965-70,
1980-81

1965-70
1915-56
1943-54

1939-42,
1943-147
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Station Drainags Period of
number Station name area (mi€) record
Upper Mississippi River basin--Continued
05277500 Middle Fork Crow River (Calhoun Lake Diversion) near - 1939,
Spicer, MN 19U40-46
05278400 North Fork Crow River near Rockford, MN - 1909-10
05278500 South Fork Crow River at Cosmos, MN 221 1945-64
05278930 Buffalo River near Glencoe, MN 374 1972-80
*¥05279000 South Fork Crow River near Mayer, MN al, 170 1934-79
05279500 South Fork Crow River near Rockford, MN al, 250 1909-12
05283500 Mississippi River at Anoka, MN al7,100 1897,
1905-13
05284500 Rum River at Onamia, MN 414 1910-12
05284750 Rum River at Spencer Brook, MN - 1960-64
05285000 Rum River at Cambridge, MN al,160 1909-14
05285500 Rum River at St. Francis, MN - 1903
05286500 Rum River near Anoka, MN 1,430 1905-06,
1909
05289000 Minnetonka Lake (head of Minnehaha Creek) near Wayzata
(at Excelsior), MN - 1938-64
05289500 Minnehaha Creek at Minnetonka Mills, MN 130 1953-64
Minnesota River basin
05290000 Little Minnesota River near Peever, SD ui7 1939-81
05292500 Minnesota River near Odessa, MN al,340 1909-12,
1944-63
05293500 Pomme de Terre River near Morris, MN - 1937-39,
1940-47
05299500 Canby Creek at Canby, MN - 1938-39,
1940-46
05300500 Ten Mile Creek near Boyd, MN 82.8 1949-51
05302000 Little Chippewa River near Lowry, MN a5y 1941
*¥05302500 Little Chippewa River near Starbuck, MN 111 1938-39
05303000 Chippewa River at diversion dam near Hancock, MN - 1930-39,
1940-46
05303500 Chippewa River at Benson, MN al, 270 1949-51
05304000 Shakopee Creek near Benson, MN 352 1949-54
05305000 Chippewa River near Watson, MN a2,050 1910-17,
: 1931-36
*#05311400 South Branch Yellow Medicine River at Minneota, MN ! alll 1960-81
05311500 Yellow Medicine River near Cottonwood, MN 465 1945-46
05312000 Spring Creek near Clarkfield, MN a89 1945-46
05312500 Spring Creek near Hazel Run, MN 101 1945-48
05313000 Yellow Medicine River near Hanley Falls, MN 606 1945-47
05313521 Hawk Creek at outlet of Eagle Lake near Willmar, MN - 1972-73
05313560 Eagle Lake tributary No. 7 near Willmar, MN - 1972-73
05313570 Eagle Lake tibutary No. 8 near Willmar, MN - 1972-73
05314000 Chetomba Creek near Maynard, MN ‘ a200 1949-51
¥05314500 Hawk Creek near Maynard, MN ‘ b7l 1949-54
¥05315200 Prairie Ravine near Marshall, MN ’ 5.63 1959-64
05315500 Redwood River near Green Valley, MN u36 1945-57

"See footnotes at end of table."



Station
number

05316000
05316770
05317500
#05318000
05319000

05321000

-

05330400

05330800
05330900

#05336200
05336500
05337000
05337500
05338000

#05338500

05339500
05340000

05345500
05346000
*¥05355200

05371500
#05372800
*¥05372930
*05372950
¥05372990

05373000

05373500

05374000

05374500
¥05376500
05377000
05377500

05379000
05380500
05383500
05383600

DISCONTINUED GAGIN® STATIONS

Statlon name
Minnesota River basin--Continued
Redwood River near Seaforth, MN
Minnesota River at New Ulm, MN
Minnesota River at Judson, MN
East Branch (East Fork) Blue RWarth River near Bricelyn, MN
South Fork Watonwan River at diversion dam near St. James, MN

Blue Earth River at Mankato, MN

Ty -

’
Sand Creek at diversion dam near Jordan, MN
Purgatory Creek at Eden Prairie, MN

Nine Mile Creek at Bloomington, MN

St. Croix River basin
Glaisby Brook near Kettle River, MN
Kettle River near Sandstone, MN
Grindstone River at Hiekley, MN
Snake River at Mora, MN
Snake River at Sanatorium Bridge near Pine City, MN

Snake River near Pine City, MN

St. Crolx River near Rush City, MN

Sunrise River near Stacy, MN

Lower Mississippi River basin
Vermillion River at Empire (Empire City), MN
Vermillion River at Hastings, MN

Cannon River at Welch, MN

Mississippi River at Wabasha, MN

South Fork Zumbro River on Belt Line at Rochester, MN
Bear Creek at Rochester, MN

Silver Creek at Rochester, MN

Cascade Creek at Rochester, MN

South Fork Zumbro River near Rochester, MN

Zumbro River (South Branch) near Zumbro Falls, MN

Zumbro River at Zumbro Falls, MN

Zumbro River at Theilman, MN
South Fork Whitewater River near Altura, MN
Beaver Creek at Beaver, MN

Whitewater River at Beaver, MN

Gilmore Creek at Winona, MN
Mississippi River at Lamoile, MN
Mississippi River at LaCrosse, WI

North Branch Root River tributary near Stewartville, MN

"See footnotes at end of table.”

Drainaga
area (mi<)

573
9,535
all, 200
132

23,550

a5,120
167

124

195
al,320

a56,600
155
80.0
17.3
35.8
304
821

al,320
76.8
15.4

288

8.95
260,000

27

Period of
record

1945-46
1968-76
1938-50
1951-70

1939,
1940-456

1938-39,
1940-42

1938-39,
1940-46

1975-80
1963-73

1959-70
1908-156
1940-47
1909-13
1937-38

1913-17,
1951-81

1923-61
1949-65

1942-4n
19u27u7

1909-14,
1930-71

1934
1981
1981
1981
1981
1952-81
1911-17

1909-17,
1929-80

1938-56
1939-71
1939-40

1936-38 -,
1939-56

1939-63
1930-31
1929-55
1959-64



Station
number

*#05384500
05386000
05456500
05475000

¥06483000
06603000
06603500

DISCONTINUED FAGING STATIONS

Drainagg
Station nane area {(mi©)

Lower ‘lississippl Rlver basin--Continued

Rush Creek near Rusinford, 1IN 129
Root River below South Fork near Houston, MN al,560
Turtle Creek near Austin, MN 14y

Heron Lake outlet near Heron Lake, MN -

Big Sioux River basin

Rock River at Luverne, MN 440
Little Sioux River near Lakefteld, "IN ’ 17.1
Jackson County ditch No. 11 near lakafield, MN 7.69

¥ Presently operated as a high-flow partial-record station.
+ Stage records only.
a Approximately.

Period of
record

1942-79
1938-61
1947-51
1930-43

1911-11k
1948-53
1948-61



UPPER MISSISSIPPI RIVER BASIN
MISSISSIPPL RIVER MAIN STEM
05201000 WINNIBIGOSHISH LAKE NEAR DEER RIVER, MN

LOCATION.-~Lat #7°25'42", long 94°03'00", in sec.25, T.146 N., R.27 W., Ttasca County, Hydrologic Unit 07010101, on
Leech Lake Indian Reservation, at dam on Mississippil River, 1 mi (1.6 km) northwest of Little Winnibigoshish
Lake, 14 mi (23 km) northwest of town of Deer River, and at mile 1,248 (2,008 km) upstrean from Ohio River.

DRAINAGE AREA.—-1,442 m12 (3,735 km?).

PERIOD OF RECORD.--April 1884 to current year. Prior to October 1941 monthend contents only, published in W3P
1308. Published as Winnibigoshish Reservoir near Deer River October 1941 to September 1956.

REVISED RECORDS.--WSP 1308: 1905(4).

3AGE.--Water-stage recorder. Datum of gage 1is National Geodefic Vertical Datum of 1929 (levels by Corps of
Englneers). Prior to July 8, 1949, nonrecording gage at same site, and July 9, 1949, to July 10, 1973,
water-stage recorder at same site and at iatum of 1,288.94 ft (392.869 m) National Geodetic Vertical Natum
of 1929.

REMARKS .--Reservolr is formed by Winnibigoshish Lake and several other natural lakes controlled by a concrete and
timber dam, completed in 1884; storage began in 1884, Capacity between elev%tions 1,294.94 £t (394,700 m) and
1,%03.1& ft (397.200 m) (maximum allowable range) is 668,737 acre-ft (825 hm2) of which 439,636 acre-ft (542
hm3) is controlled storage between elevations 1,294.94 ft (394.700 m) and 1,300.94 ft (396.530 m) (normal
operating range). Contents shown herein are zontents above elevation 1,286.00 £t (391.973 m). Prior to
September 1978, published contents as contents above elevation 1,288.94 £t (392.869 m). Water is used to bene-
fit navigation on Misslissippi River below Minneapnlis. .

COOPERATION.--Records furnished by Corps of Engineers.

EXTREMES FOR PERIOD OF RECORD.--Maximum contents observed, 996,500 acre-ft (1,230 hm3) capacity_table then in use,
July 30, 1905, elevation, 1,303.39 ft (397.273 m); minimum observed, 33,680 acre-ft (41.5 hm3) below zero of
capacity table then in use, Oct. 20, 1931, elevation, 1,288.25 ft (392.659 m).

EXTREMES FOR CURRENT YEAR.--Maximum_contents, 711,100 acre-ft (877 nm3) May 31, elevaition, 1,299.10 ft (395.966 m);
minimum, 564,400 acre-ft (696 hm3) Mar. 7, elevation, 1,296.89 ft (395.292 m).

MONTHEND ELEVATION AND CONTENTS, WAIER YEAR OCTOBER 1981 TO SEPTEMBER 1982

Elevation Contents Change in contents
Date (feet) (acre-feet) (acre-feet)

SEPEe 30 crvenrneessesoonesesscaranerasesonaansaoraansnsans 1298.24 651760
0Ct. 31 teenvnvooneancinssononcssonosoososasaassnsnsonees 1298.53 670640 +18880
NOVe 30 teteuinnneseenesasoonseanssosonossnsnassvonsnnonas 1298.15 645740 -24900
L2 T 1297.80 622620 -23120

CAL YR 1981 tuevvornonororunoncoenanssnanasansssnsnananss -27850
I I o O e 1297.34 592850 -29770
Y o 1296.94 567530 -25320
L 1297.04 573810 +6280
APP.e 30 tetevuiunoeeorannsssanennsserssnencssssnsansnenans 1297.97 633800 +59990
May 3 1299.10 703800 +70000
JUNE 30 tetevnenseoosasnesssonsanssssossscasnonssoosnssnns 1298.34 658470 -45330
S B 1298.40 662520 +4050
AUB. 3l teiiiinstoennasassnossansssnessesesasesetnasannas 1298.21 649750 -12770
1= o P 1298.21 649750 0

WIR YR 1082 4uiinuurennnoreeensnoresonsasnusennssnansons -2010



30 MISSISSIPPL RIVER MAIN STEM
05201500 WMISSISSIPPI RIVER AT WINNIBIGOSHISH DAM NEAR DEER RIVER, MN

LOCATION.--Lat 47°25'42", long 94°03'00", in SW& sec.25, T.146 N., R.27 W., Itasca County, Hydrologic Unit
07010101, on Leech Lake Indian Reservation, at dam 1 mi (1.6 km) northwest of Little Winnibigoshish Lake, 14 mi
(23 km) northwest of town of Deer River, and at mile 1,248 (2,008 km) upstream from Ohio River.

DRAINAGE AREA.--1,442 mi2 (3,735 km2).

PERIOD OF RECORD,--May 1884 to current year. Monthly discharge only for some periods, published in WS® 1308.

GAGE .~--Water-stage recorder on headwater and nonrecording gage on tailwater. Datum of gage is National Geodetic
Vertical Datum of 1929 {levels by Corps of Engineers). Prior to June 30, 1973, gages at same sites with datum
at 1,289.47 £t (393.030 m) adjustment of 1912. Prior to July 8, 1949, nonrecording headwater gage at same site
and datum in use.

REMARKS.--Daily discharge is computed on the basis of modified weler formula and corrected to conform with discharge
measurements, the head being determined from readings of headwater and tailwater gages. Flow completely
regulated by Winnibigoshish Lake (station 05201000).

COOPERATION.--Daily discharge computed by Corps of Engineers.

AVERAGE DISCHARGE (unadjusted).--98 years, 515 £t3/s (14.58 m3/s), 4.85 in/yr (123 mm/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum daily discharge, 4,370 Ft3/s (124 m3/s) Aug. 6, 1905; no flow at times in
several years.

EXTREMES FQR CURRENT YEAR.--Maximum daily discharge, 1,440 £t3/s (40.8 m3/s) June 22-24; minimum datily, 89 £t3/s
(2.52 m?/s) Apr. 3. .

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1981 TO SEPTRYMBER 1982
MEAN VALUES

DAY oCT NOV DEC JAN FEB MAR APR MAY JIN JUL AUR SEP
1 453 1000 999 992 984 773 197 101 990 778 596 304

2 usy 1000 999 992 984 728 148 101 990 781 596 305

3 453 1000 999 992 984 674 89 101 988 591 497 305

[l 453 1000 999 992 984 634 99 101 388 593 400 305

5 u5y 1000 999 992 984 587 98 101 988 593 400 305

6 505 1000 997 991 984 539 99 101 988 594 402 305

7 549 1000 997 991 984 539 99 101 988 595 402 305

8 601 1000 994 991 93y 540 100 101 988 599 ho2 305

9 649 1000 997 991 984 540 100 101 988 596 403 305
10 649 1000 997 989 984 540 100 101 988 597 402 304
11 649 1000 997 989 982 540 100 101 988 597 402 304
12 649 1000 999 987 982 540 100 101 986 597 ho2 304
13 648 1000 999 986 982 540 100 102 986 597 402 304
1h 649 999 999 986 980 540 100 102 986 597 303 304
15 649 1000 999 986 980 540 100 102 985 597 303 304
16 649 1000 997 986 980 540 100 202 985 597 303 . 304
17 649 1000 995 986 980 540 100 307 1220 597 303 304
18 652 1000 994 986 980 540 100 609 1220 597 304 304
19 651 999 994 986 980 540 101 901 1210 597 304 304
20 650 1000 994 986 980 540 101 899 1210 596 304 304
21 650 999 994 986 980 540 101 896 1210 596 304 304
22 750 999 994 986 980 540 101 896 1440 596 304 304
23 843 999 994 986 980 540 101 896 1440 596 304 304
24 390 999 994 986 912 492 101 894 1440 500 304 304
25 936 999 994 986 866 445 101 990 1430 500 304 304
26 1000 997 992 986 321 396 101 990 1430 500 304 304
27 1000 999 992 986 773 347 101 988 1430 500 304 304
28 1000 999 992 986 773 347 101 988 1430 500 304 304
29 1000 999 992 986 —— 348 101 988 1080 500 304 304
30 1000 999 992 986 —— 299 101 988 774 501 304 304
31 1000 _— 992 986 — 24y - 990 —-—- 597 304 —
TOTAL 21784 29986 30866 30623 26731 16032 3141 14940 33764 18172 11174 9128
MEAN 703 1000 996 988 955 517 105 482 1125 586 360 304
MAX 1000 1000 999 992 984 773 197 990 1440 781 596 305
MIN 453 997 992 986 773 244 89 101 774 500 303 304
CRSM .49 .69 .69 .69 .66 .36 .07 .33 .78 A1 .25 .21
IN. .56 W77 .80 .79 .69 A1 .08 .39 .87 A7 .29 .2l

CAL YR 1981 TOTAL 173234 MEAN 475 MAX 1340 MIN 100 CF3SM .33 IN 4.47
WTR YR 1982 TOTAL 246341 MEAN 675  MAX 1440 MIN 89 CFSM .47 IN 6.35



LOCATION.--Lat 46°57'24", long 94°40'26", in SE#NW# sec.12, T.140 N., R.32 W., Hubbard County, Hydrologic Unit

07010102,

DRAINAGE AREA.—-0.875 mi2 (21.27 kmz).

465724094402601

LEECH LAKE RIVER BASIN

WILLIAMS LAKE NEAR AKELEY, MN

Samples are collected near center of lake at the deepest point.

PERIOD OF RECORD.--Water years 1977 to current year.

31

REMARKS.--There are various meteorologic instruments at the station, and data from these instruments are available
in the District office.

DATE

oCcT
14...
1h4...
270 e
274 e
JAN
05...
05...
FEB
24...
24...
APR
06...
06...
MAY
05440
0540
26...
26...
JUN
23,40
234,
JUL
07ees
[
21l...
21l...
AUG
04...
04...
12...
12...
274 s
30...
SEP
13...
13...
2544
25...

TIME

1100
1130
1400
1425

1135
1220

1235
1315

1115
1215

1110
1145
1105
1145

1040
1120

1000
1055
0835
0925

1020
1105
1015
1110
0945
1045

1005
1055
1015
1100

WATER QUALITY DATA, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982

SAM-
PLING
DEPTH
(FEET)
(00003)

SPE-
CIFIC
CON-
DUCT-
ANCE
LAB
(UMHOS)
(90095)

160
160
161
162

174
187

186
191

195
198

177
164
170
193

164
183

156
191
149
193

148
185
153
187
149
172

160
167
169
169

PH

LAB
(STAND-

ARD
UNITS)
(00403)

WO~
. . o “ s e o . « o o« . « e e 0w
Ll I B R | = w oW @ Mo oo -3 "o ~ @ - O N0

IR

.

OO NONONP® NNV ~gO® ~Joooo— ~N = -~ -~
.

-
N NO

..

HARD-
NESS
(MG/L
AS
CACO3)
(00900)

HARD-

NESS
NONCAR-
BONATE

(MG/L

AS

CACO03)
(95902)

.00
.00
.00
.00

.00
.00

.00
.00

2.0
5.0

.00

.00

.00
1.0

.00
.00

.00
.00
.00
.00

.00
.00
.00
.00
.00
.00

.00

.00

.00
9.0

CALCIUM
DIS-
SOLVED
(MG/L
AS CA)

(00915)

20
20
22
22

24
23

25
26

27
28

26
24
25
27

22
25

22
26
20
26

19
24
20
25
18
21

20
21
22
22

MAGNE-
SIUM,
DIS-

SOLVED
(MG/L
AS MG)
(00925)

.. .. PN

.

I . e R .

.

nNO WO\ O N = ~N oo~w o ~N o wo wouwunm

« * o o o

N_NNN NNNONO NN NN NN 0® N0 N~ VN O

.
OO

SODIUM,
DIS-
SOLVED
(MG/L
AS NA)
(00930)

et b e
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465724094402601

LEECH LAKE RIVER BASIN

WILLIAMS LAKE NEAR AKELEY, MN--Continued

WATER QUALITY DATA, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982

POTAS-  ALKA-
SIUM, LINITY

DIS- LAB
SOLVED (MG/L
(MG/L AS
DATE AS K) CACO3)
(00935) (90410)
ocT
14... 1.1 83
14... 1.1 85
274 ue .9 85
2Teee 4.3 88
JAN
05444 1.1 93
05... 1.0 98
FEB
24... 1.2 99
24... 1.2 98
APR
06... 1.1 99
06... 1.1 100
MAY
05... 1.2 99
05... 1.1 92
26... 1.0 92
26... 1.1 98
JUN
23... 1.0 90
23000 1.1 98
JUL
07... .7 85
07... .8 98
2l... .6 82
21l... .8 100
AUG
04... .9 80
0b... .9 97
12... o7 80
12... .9 96
2Teae .9 80
30... .9 91
SEP
13... .9 83
13... 1.0 86
2544 1.1 86
25... 1.0 75
DATE
OoCT
14...
2740
JAN
05...
FEB
24. ..
APR
06...
MAY
05...
26...
JUN
10...
23...
JUL
07...
2lee.
AUG
04...
12...
2T e es
28...
SEP
13...

2544

SULFATE
DIS-
SOLVED
(MG/L

AS SOu)

(00945)

T
(s

TIME D
(0

1300

1510

1400

1330

1300

1500
1250

1445
1300

1210
0940

1115
1120
1050
1050

1100
1115

SOLIDS,

CHLO- SILICA, RESIDUE
RIDE, DIS- AT 180
DIs- SOLVED DEG. C
SOLVED (MG/L DIS-

(MG/L AS

SOLVED

AS CL) S102) (MG/L)
(00940) (00955) (70300)

e s e ) . . . .

= A a1 oy aNO -~ ~\0 O OO

- -
o« 0. o« v e e
O U Ul

R
QO =\0

.
O30 X

RANS-  NITRO-
PAR- GEN,
ENCY  NO2+NO3
ECCHI  TOTAL
1SK) (MG/L
(M) AS N)

0078) (00630)
3.4 .01
3.2 .03
6.0 .05
5.5 W11
3.6 .17
3.5 <.10
7.2 .30
5.0 -
4.5 <.10
4.8 <.10
4.5 <.10
4.9 <.10
4.8 <.10
4.8 <.10
4.8 -
4.5 -=
4.0 <.10

98
93
103
101

HFUNOAO VoUW HW NuUVIO Vi oUWl Ow ~N®ON R
-
-
-~

120
114

-
. .

119
117

ey

105
110

e
.« .

.. « s s .

-
. . o« s e 8

-y
.

-
..

T

..

OO
Lol
o«

NITRO- CH

SOLIDS,
SUM OF
CONSTI-
TUENTS,
DIS-
SOLVED
(MG/L)
(70301)

81
82
84
88

93
95

96
97

80

LOR-A CH

GEN,AM- PHYTO~ P
MONTA + PLANK- P

ORGANIC TON
TOTAL  CHROMO  CH
(MG/L  FLUOROM FL
AS N) (uG/L)  (

(00625) (70953) (7

.59 9.27
.78 8.78
.89 1.41
.65 .720
Ry 2.32
.91 8.90
.50 5.90
- 7.20
.80 2.40
.40 3.30
.50 5.40
40 3.80
.50 2.20
.80 -
- 1.60
- 7.80
4o 3.30

IRON,
DIS-
SOLVED
(UG/L
AS FE)
(01046)

23
25
110
30

27
84

13
30

8
40

<3
<3
14

7

<3
18

22
58

60

! 10
! 10

LOR-B
HYTO-
LANK-
TON
ROMO
UOROM
UG/L)
0954)

<.100
<.100
<.100
<.100
<.100

<.100
<.100

<.100
<.100

<.100
<.100

<.100
<.100

€.100

.400
<.100

MANG A-
NESE,
DIS-
SOLVED
(UG/L
AS MN)
(01056)

o -



LEECH LAKE RIVER BASIN
465724094402601 WILLIAMS LAKE NEAR AKELEY, MN--Continued
WATER QUALITY DATA, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982

SPE-
CIFIC PHOS-
SAM- CON- PH OXYGEN, PHORUS,
PLING DUCT-  (STAND- TEMPER- DIS- TOTAL
TIME DEPTH ANCE ARD ATURE SOLVED  (MG/L
DATE (FEET) (UMHOS) UNITS) (DEG C) (MG/L)  AS P)
(00003) (00095) (00400) (00010) (00300) (00665)
oCT
14... 1055 .00 170 7.0 11.2 9.9 .014
14... 1100 3.30 171 7.1 11.2 9.8 -
14... 1105 6.60 171 7.1 11,2 9.7 .011
14... 1110 13.1 172 7.1 11.2 9.6 .012
14... 1115 19.7 171 7.1 11.2 9.6 .015
1.4, 1120 26.2 171 7.1 11,2 9.6 .011
14... 1130 26.9 171 7.1 11.2 9.6 -
14,4, 1300 — - - - - .015
14... 1500 - 55 u.2 - - .001
270 1353 .00 166 7.7 6.3 11.1 .008
27 us 1400 3.30 166 7.7 6.2 11.1 -
27... 1405 6.60 166 7.7 6.2 11.1 .007
2T es 1410 13.1 166 7.8 6.1 11.1 017
270us 1417 19.7 166 7.8 6.1 11.1 .008
274 1421 26.2 166 7.8 6.1 11.1 .015
2Tees 1425 26.5 166 7.8 6.1 11.1 -
27, 1510 - - - - - .016
27... 1545 - - - - - <,001
JAN
05... 1130 .00 203 6.3 1.0 13.1 .028
05... 1135 3.30 203 6.8 2.3 11.8 -
05... 1140 6.60 203 6.9 4.0 10.5 .021
05... 1150 13.1 206 7.0 4.4 8.7 .016
05... 1200 19.7 208 7.1 4.5 7.4 .013
054.. 1210 26,2 215 7.1 4.7 6.2 .016
0544 1220 27.2 218 7.1 u.7 6.0 -
05... 1400 - - - - - .020
FEB
24... 1230 .00 178 6.5 .7 10.1 .222
2U, .. 1235 3.30 178 6.6 1.8 9.5 -
24... 1240 6.60 174 6.6 3.8 8.1 .150
24, .. 1250 13.1 179 6.7 4,2 6.7 .048
24, .. 1300 19.7 182 6.7 4.4 5.7 .059
24... 1315 25.2 185 6.7 4.5 5.0 -
24... 1320 26.2 185 6.7 4.5 5.0 . 260
2h... 1330 - - -- - - .01Y
APR
06... 1110 .00 160 7.5 .5 10.7 .018
06... 1115 3.30 123 7.6 1.6 7.7 -
06... 1125 6.60 122 7.3 y.2 4.0 .016
06... 1135 13.1 122 7.2 4.y 3.3 .010
06... 1145 19.7 124 7.2 4.5 2.8 .013
06... 1155 26.2 125 7.1 4.5 2.7 .018
06... 1215 26.9 125 7.1 4.5 2.7 -
06... 1300 - - - - - .023
MAY
05... 1100 .00 173 7.6 12.7 10.0 .011
0544 1110 3.30 172 7.7 12.7 9.7 -
05... 1115 6.60 172 7.7 12.6 9.6 .01y
05... 1120 13.1 174 7.5 11.1 9.U .020
05... 1125 19.7 177 7.3 8.2 8.2 .023
0540 1130 26.2 183 7.0 6.8 4.9 .016
05... 1145 27.9 183 7.0 6.8 4.9 -
05... 1500 - - - - - .013
26... 0110 - 50 6.5 - - .003
26... 1100 .00 172 8.0 17.8 10.3 .005
26... 1105 — 172 8.0 17.8 10.2 -
26... 1115 6.60 171 8.0 17.4 10.2 .004
26... 1120 13.1 171 8.0 16.1 10.3 .007
26... 1125 19.7 175 8.0 12.0 11.4 .006
26... 1135 26.2 185 7.1 8.1 ] .033
26... 1145 27.9 185 6.9 7.5 2.6 -
26... 1250 - - - - — .012
JUN
10... 1140 .00 172 8.0 16.2 8.8 .018
10... 1445 - - - - - .013
23... 1030 .00 168 8.2 19.4 9.5 <.001
23... 1040 3.30 168 8.2 19.4 9.4 -
23... 1045 6.60 168 8,2 19.3 9.4 <.001
23... 1055 13.1 169 8.2 18.8 9.4 <.001
23... 1105 19.7 174 8.0 16.4 9.1 <.001
23... 1115 26.2 187 7.2 9.7 2.7 <.001
23... 1120 26.7 187 7.2 9.7 2.4 -
23... 1300 - <50 6.2 - - <.001
JUL
07ees 0950 .00 161 8.0 23.5 9.5 .010
07eee 1000 3.30 161 8.0 23.6 9.u -
07.e. 1015 6.60 161 8.0 23.6 9.4 .008



LEECH LAKE RIVER BASIN
465724094402601 WILLIAMS LAKE NEAR AKELEY, MN--Continued
WATER QUALITY DATA, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982

SPE-
CIFIC PHOS-
SAM- CON- PH OXYGEN, PHORUS,
PLING nuUCT- (STAND~ TEMPER- DIS- TOTAL
TIME DEPTH ANCE ARD ATURE SOLVED (MG/L
DATE (FEET) (UMHOS) UNITS) (DEG C) (MG/L) + AS P)

(00003) (00095) (00400) (00010) (00300) (00665)

JUL--Continued

07eun 1025 13.1 162 8.0 23.3 9.8 .01y
0Tvos 1035 19.7 172 7.9 18.3 10.8 .016
07..s 1045 26.2 188 6.8 11.2 2.6 .018
07... 1055 26.7 188 6.8 11.2 2.6 -
07... 1210 - - - - - .011
0T 1225 - <50 5.9 - - .008
21... 0830 .00 152 8.9 24,2 9.6 .00h
21... 0835 3.30 154 8.9 24,1 9.1 -
2l... 0845 6.60 154 9.0 23.2 9.2 .010
21... 0855 13.1 155 8.9 22.7 9.0 L004
21l... 0905 19.7 172 8.8 19.6 9.6 .006
2l... 0915 26,2 188 7.5 12.5 2.1 .016
2l... 0925 26.7 188 7.5 12.5 2.1 -
2l... 0940 - -- - - - .008
21... 1200 - <50 6.7 - - .003
AUG
Oh... 1015 .00 152 8.9 25.0 9.1 .006
oh4... 1020 3.30 156 8.9 24.8 8.9 -
Oh4... 1030 6.60 157 8.9 24.8 8.2 .004
0b4... 1040 13.1 162 8.9 24.0 7.8 .004
04... 1050 19.7 179 8.6 22.0 7.7 .007
0l4... 1100 26.2 210 7.7 12.9 1.7 .012
Oh4... 1105 26.7 210 7.7 12.9 1.7 -
04... 1115 -- - -~ - - .007
12... 1000 .00 147 9.2 22.3 9.0 .012
12... 1015 3.30 147 9.2 22.5 8.7 -
12... 1025 6.60 145 9.2 22.6 8.7 .007
12... 1035 13.1 150 9.2 22.8 8.6 .005
12... 1045 19.7 160 9.1 20.0 7.3 .008
12... 1055 26.2 180 7.9 12.7 .6 .012
12... 1110 26.7 180 7.9 12.7 .6 -
12,.. 1120 - - - - -— .110
12... 1230 - <50 7.6 - - .026
27... 0940 .00 250 8.8 21.4 9.6 .013
270 e 0945 3.30 250 9.0 21.3 9.5 -
27e0n 1000 6.60 250 8.8 21.3 8.6 .010
27 4. 1010 13.1 250 8.8 21.2 5.4 .006
2Teus 1020 19.7 255 8.8 21.0 4.0 .009
2T4es 1030 26.2 290 7.6 13.3 1.8 .012
2740 1050 - - - - - .012
27 en 1200 - <50 6.4 - -— .006
30... 1045 26.7 290 7.6 13.3 1.8 -
SEP
13... 1005 3.30 - - - 8.2 -
13... 1055 26.7 - - - .6 -
25... 1000 .00 160 8.0 14.6 9.2 .008
25... 1015 3.30 162 8.1 14.6 9.2 -
2544 1020 6.60 160 8.1 14.6 7.5 .007
25.¢.. 1030 13.1 164 8.2 14,5 6.0 .009
25... 1040 19.7 162 8.2 14,4 5.0 .008
25... 1050 26.2 164 8.2 14,4 4.5 .010
25... 1100 26.7 164 8.2 4.4 4.5 -
25... 1115 - - - - - .008
25... 1215 -— <50 6.1 - - .006



465724094402601

LEECH LAKE RIVER BASIN

WILLIAMS LAKE NEAR AKELEY, MN--Continued

PHYTOPLANKTON ANALYSES, OCTOBER 1981 TO SEPTEMBER 1982

DATE
TIME

TOTAL CELLS/ML

DIVERSITY: DIVISION
.CLASS
. .ORDER
.o FAMILY
..+ .GENUS
ORGANISHM .

BACILLARIOPHYTA (DIATOMS)
+BACILLARIOPHYCEAE
. .ACHNANTHALES

.« + ACHNANTHACEAE
.+« ACHNANTHES
++BACILLARTALES

+ . NITZSCHIACEAE
«+..NITZSCHIA

. .EUPODISCALES
+++COSCINODISCACEAE
+++CYCLOTELLA
«++.MELOSIRA

« FRAGILARIALRES

.+« FRAGILARIACEAE
«++.ASTERIONELLA
....FRAGILARIA

« .. . SYNEDRA

. NAVICULALES

++ NAVICULACEAE
«+«NAVICULA

CHLOROPHYTA (GREEN ALGAE)
.CHLOROPHYCEAE

. «CHLOROCOCCALES
.. .CHLOROCOCCACEAE
+++.SCHROEDERIA

.+ .COCCOMYXACEAE
v+ JBLAKATOTHRIX
.+« MICRACTINIACEAE
«.eMICRACTINIUM
... O0CYSTACEAE

. ++ oANKISTRODESMUS

. +..CHODATELLA
«+..CLOSTERIOPSIS
...00CYSTIS

.+ QUADRIGULA

+« .+« SELENASTRUM
.+..TROCHISCIA

.+ PALMELLACEAE
++++SPHAEROCYSTIS
.. .SCENEDESMACEAE
«.. GLOEOACTINIUM
. ++ SCENEDESMUS

. . TETRASPORALES

.. .GLOEOCYSTACEAE

«...GLOEOCYSTIS

. .VOLVOCALES

+ « .CHLAMYDOMONADACEAE

«++.CARTERIA

«...CHLAMYDOMONAS

. .ZYGNEMATALES

...DESMIDIACEAR

+«+ «STAURASTRUM

CHRYSOPHYTA
.CHRYSOPHYCEAE

. .OCHROMONADALES
«+ DINOBRYACEAE
«++.DINOBRYON

++ «OCHROMONADACEAE
+«+ «OCHROMONAS
.« . SYNURACEAE

« o« sMALLOMONAS
.XANTHOPHYCEAE

« +MISCHOCOCCALES
<+« SCIADACEAE

« e+ +OPHIOCYTIUM

OCT 14,81
1300
9900

0.2

0.2

0.2

0.2

0.2
CELLS PER-
/ML CENT

82 1

¥ 0

110 1

¥ 0

0CT 27,81
1510
42000
0.5
0.5
0.7
0.7
1.1
CELLS PER-
/ML CENT
3200 8
350 1
5o
£ 0
£ 9

NOTE: # - DOMINANT ORGANISM; EQUAL TO OR GREATER THAN 15%
*# - OBSERVED ORGANISM, MAY NOT HAVE BEEN COUNTED; LESS THAN 1/2%

JAN

CELLS
/ML

5,82 FEB
1400
1300

0.0

0.0

0.9

0.9

1.3

PER- CELLS

CENT /ML

35

24,82 APR 6,82
1330 1300
0 43
0.0 0.9
0.0 0.9
0.0 0.9
0.0 0.9
0.0 0.9

PER- CELLS PER-

CENT /ML CENT
- 14# 33
- 29% 67
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LEECH LAKE RIVER BASIN

465724094402601 WILLIAMS LAKE NEAR AKELEY, MN--Continued

PHYTOPLANKTON ANALYSES, OCTOBER 1981 TO SEPTEMBER 1982--Continued

DATE OCT 14,81 ocT 27,81

TIME 1300 1510
CELLS PER- CELLS PER-

ORGANISM /ML CENT /ML CENT

CRYPTOPHYTA (CRYPTOMONADS)

«CRYPTOPHYCEAER

. .CRYPTOMONADALES

.. .CRYPTOMONADACEAE
«+..CRYPTOMONAS - - —_ -

CYANOPHYTA (BLUE-GREEN ALGAE)

.CYANOPHYCEAE

« .CHROOCOCCALES

« + .CHROOCOCCACEAE

« .+ AGMENELLUM - - - -
oo ANACYSTIS 9700# 98 34000# 81
« . FOMPHOSPHAERIA - = 2500 6
« «NOSTOCALES

+ . .NOSTOCACEAE

« v+ ANABAENA - - 670 2
+++ + APHANIZOMENON - - 920 2
. +OSCILLATORIALES

«++OSCILLATORIACEAE

««+«.OSCILLATORIA - - - -

EUGLENOPHYTA (EUGLENOIDS)

+EUGLENOPHYCFAR

. .EUGLENALES

« . .EUGLENACEAE

««+.TRACHELOMONAS - - - -

PYRRHOPHYTA (FIRE ALGAE)

. DINOPHYCEAE

. .DINOKONTAR

.+ .CERATIACEAE

««+CERATIUM - - . -
«+« GLENODINIACEAE

++..GLENODINIUM - - - -
.+ .PERIDINIACEAR

«+..PERIDINIUM - - * 0

NOTE: # - DOMINANT ORGANISM; EQUAL TO OR GREATER THAN 15%
* - OBSERVED ORGANISM, MAY NOT HAVE BEEN COUNTED; LESS

JAN

140

CELLS
/ML

110

T70#

THAN 1/

5,82
0

PER~
CENT

30

2%

FEB 24,82
1330

CELLS
/ML

PER-
CENT

APR
13

CELLS
/ML

6,82
00

PER-
CENT



LEECH LAKE RIVER BASIN

465724094402601 WILLIAMS LAKE NEAR AKELEY, MN--Continued

PHYTOPLANKTON ANALYSES, OCTOBER 1981 TO SEPTEMBER 1982

DATE MAY 5,82 MAY 26,82
TIME 1500 1250
TOTAL CELLS/ML 7400 7400
DIVERSITY: DIVISION 1.5 1.0
.CLASS 1.5 1.0
. .ORDER 1.6 1.1
.. oFAMILY 1.6 1.7
... JGENUS 1.7 2.1

: CELLS PER- CELLS PER-
ORGANISM /ML CENT /ML CENT

BACILLARIOPHYTA (DIATOMS)

+BACILLARIOPHYCEAE

« ACHNANTHALES

+ « . ACHNANTHACEAE

+++.ACHNANTHES * 0 - -
«+BACILLARIALES

«+ NITZSCHIACEAE

«+s NITZSCHIA 79 1 - -
. .EUPODISCALES

.. +COSCINODISCACEAR

«++.CYCLOTELLA - - - -
+ ¢ .MELOSIRA —-— - - -
« +FRAGILARIALES

.« «FRAGILARIACEAE

«++ASTERIONELLA -
«+++FRAGILARIA 79
+ .+« .SYNEDRA 280
. .NAVICULALES

.« NAVICULACEAE

«+sNAVICULA - - - -

230 3
1000 14
750 10

=

CHLOROPHYTA (GREEN ALGAE)

.CHLOROPHYCEAE

. .CHLOROCOCCALES

+ + «CHLOROCOCCACEAE

«+«.SCHROEDERIA — - _— -
« + -COCCOMYXACEAE

+...ELAKATOTHRIX — - — -
«+ .MICRACTINIACEAE

« <+ .MICRACTINIUM _— - —

.« .00CYSTACEAE

« - .ANKISTRODESMUS 79 1
«+..CHODATELLA 2L
«...CLOSTERIOPSIS -— -
+++.00CYSTIS — -
«++.QUADRIGULA — -

<+ .SELENASTRUM + 0 -
«+..TROCHISCIA 59 1

<+ .PALMELLACEAE

<+ .SPHAEROCYSTIS — - — -
« « .SCENEDESMACEAE

«++.GLOEOACTINIUM — - —
.+« .SCENEDESMUS — - _— -
. .TETRASPORALES

. - .GLOEOCYSTACEAE.

«+..GLOEQOCYSTIS — - — -
. .-VOLVOCALES

« - -CHLAMYDOMON ADACEAE

«+«.CARTERIA — - — -
<+ .CHLAMYDOMONAS 59 47 1
. ZYGNEMATALES

.. .DESMIDIACEAE

+++.STAURASTRUM — - — -

i
| S R T T B B ]

—

CHRYSOPHYTA

.CHRYSOPHYCEAE

+ -OCHROMONADALES

++ .DINOBRYACEAE

««+.DINOBRYON - - 790 11
+ « +OCHROMONADACEAE

« «+ . OCHROMONAS 1200# 16 4100# 55
+ + « SYNURACEAE

++« . MALLOMONAS * o] 330 )
+XANTHOPHYCEAE

« «MISCHOCOCCALES

«++SCIADACEAE

+ .. OPHIOCYTIUM — - - -

NOTE: # - DOMINANT ORGANISM; EQUAL TO OR GREATER THAN 15%

JUN 23,82

1300
6800

)
o=~ U

CELLS PER-
/ML CENT

n

[N

1o
Tt we e

=
=
1

3500# 51

# . OBSERVED ORGANISM, MAY NOT HAVE BEEN COUNTED; LESS THAN 1/2%

JuL 7,82
1210
4400

0.6

0.6

1.0

1.1

1.9
CELLS PER-
/ML CENT

72 2

72 2

58 1

170 )

¥ 0

JUL 21,82
0940
7700

0.3

0.3

0.9

0.9

1.7
CELLS PER-
/ML CENT

¥ 0

43 1

130 2

120 1

72 1
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LEECH LAKE RIVER BASIN

465724094402601 WILLIAMS LAKE NEAR AKELEY, MN-~Continued

PHYTOPLANKTON ANALYSES, OCTOBER 1981 TO SEPTEMBER 1982~-Continued

DATE
TIME

ORGANISM

CRYPTOPHYTA (CRYPTOMONADS)
+CRYPTOPHYCEAE

« .CRYPTOMONADALES

+ +« .CRYPTOMONADACE AR
+««CRYPTOMONAS

CYANOPHYTA (BLUE-GREEN ALGAE)

+CYANOPHYCEAE

. .CHROOCOCCALES

«+ .CHROOCOCCACEAE
« « ¢ cAGMENELLUM

«s o ANACYSTIS

+++ .GOMPHOSPHAERIA
. NOSTOCALES

++ NOSTOCACEAE

« ¢+ ANABAENA

v+« s APHANIZOMENON
+ +OSCILLATORIALES
«+OSCILLATORIACEAE
»+++0SCILLATORIA

EUGLENOPHYTA (EUGLENOIDS)
.EUGLENOPHYCEAE

+ .EUGLENALES

+ + .EUGLENACEARE

«+ . TRACHELOMONAS

PYRRHOPHYTA (FIRE ALGAE)
+DINOPHYCEAE

+ «DINOKONTAE

++ CERATIACEAR
«+«CERATIUM

.+« GLENODINIACEAE

e+« GLENODINIUM

++. .PERIDINIACEAE

+ . PERIDINIUM

NOTE: # ~ DOMINANT ORGANISM;
* ~ OBSERVED ORGANISM,

MAY 5,82 MAY 26,82 JUN 23,82
1500 1250 1300
CELLS PER- CHELLS PER- CELLS PER-
/ML CENT /ML CENT /ML CENT
140 2 - - —_ -
5100# 69 47 1 350 5
_— — 2300# 33
140 2 47 1 —
79 1 — - _—
* 0 _— - — -
EQUAL TO OR GREATER THAN 15%
MAY NOT HAVE BEEN COUNTED; LESS THAN 1/2%

|
I
|

JUL 7,82
1210

CELLS PER-

/ML

CENT

1400# 31
2200# 51

JUL 21,82
0940

CELLS PER-
/ML CENT

19004 25
Lhoo# 57

1000 13



465724094402601

LEECH LAKE RIVER BASIN

WILLIAMS LAKE NEAR AKELEY, MN--~Continued

PHYTOPLANKTON ANALYSES, OCTOBER 1981 TO SEPTEMBER 1982

DATE
TIME

TOTAL CELLS/ML

DIVERSITY: DIVISION
.CLASS
. .ORDER
.. . FAMILY
. v+ JGENUS

ORGANISHM

BACILLARIOPHYTA (DIATOMS)
.BACILLARIOPHYCEAR
« +ACHNANTHALES

++ . ACHNANTHACEAE

+ .+ ACHNANTHES

. .BACILLARIALES

«+ NITZSCHIACEARE
..+ .NITZSCHIA

. .EUPODISCALES
++.COSCINODISCACEAE
«+..CYCLOTELLA
«e..MELOSIRA

.+ FRAGILARTALES

... FRAGILARIACEAE

+ <. ASTERIONELLA
«++.FRAGILARIA
«...SYNEDRA

. .NAVICULALES
...NAVICULACEAE
««+.NAVICULA

CHLOROPHYTA (GREEN ALGAE)
.CHLOROPHYCEAE

. .CHLOROCOCCALES
.. .CHLOROCOCCACEAE
« .+« «.SCHROEDERIA

+ . COCCOMYXACEAE
+++ ELAKATOTHRIX
.+ .MICRACTINIACEAE
« o+ MICRACTINIUM
++0O0CYSTACEAE
«««ANKISTRODESMUS
«++.CHODATELLA
«++.CLOSTERIOPSIS
.++.00CYSTIS
«++.QUADRIGULA

+ ¢« + SELENASTRUM
++..TROCHISCIA
«..PALMELLACEAE
.+« .SPHAEROCYSTIS
.+ .SCENEDESMACEAR
e oo «GLOEOACTINIUM
«++ .SCENEDESMUS

. .TETRASPORALES

.. .GLOEOCYSTACEAE
«+. .GLOEOCYSTIS

. .VOLVOCALES

+ + «CHLAMYDOMONADACEAE
« .+« .CARTERIA
«++.CHLAMYDOMONAS
« « ZYGNEMATALES

«+ DESMIDIACEAE

» «+ « STAURASTRUM

CHRYSOPHYTA
.CHRYSOPHYCEAE

. .OCHROMONADALES
»« .DINOBRYACEAE
«++.DINOBRYON

+ + .OCHROMONADACEAE
«++.OCHROMONAS

« « . SYNURACEAE
.+« +MALLOMONAS
+XANTHOPHYCEAE

+ .MISCHOCOCCALES
++«SCIADACEAE
e+ .OPHIOCYTIUM

NOTE: # — DOMINANT ORGANISM;
# . OBSERVED ORGANISM,

AUG 4,82
1115
130000
0.1
0.1
0.1
0.1
0.4
CELLS PER-
/ML CENT
£ 0
£ 0
5o
1900 1
T
£ 0

AUG 12,82

1

CELLS
/ML

1120
1000

PER-
CENT

[ |

AUG 28,82
1050
990
1.2
1.2
1.2
1.2
1.3
CELLS PER-
/ML CENT
14 1
140 14
120 12
14 1

EQUAL TO OR GREATER THAN 15%
MAY NOT HAVE BEEN COUNTED; LESS THAN 1/2%

39

SEP 25,82
1115
6200

1.3

1.3

2.6

2.8

3.0
CELLS PER-
/ML CENT

69 1

150 2

650 10

670 11

20 3

¥ 0
83 1
¥ 0
69 1
0 2
# 0
¥ 0
55 1
55 1
120 2
41 1
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465724094402601

PHYTOPLANKTON ANALYSES, OCTOBER 1981 TO SEPTEMBER 1982--Continued

DATE
TIME

ORGANISM

CRYPTOPHYTA (CRYPTOMONADS)
.CRYPTOPHYCEAE

. .CRYPTOMONADALES

.« .CRYPTOMONADACEAR
«++.CRYPTOMONAS

CYANOPHYTA (BLUE-GREEN ALGAE)
.CYANOPHYCEAE

. «CHROOCOCCALES

+ + +CHROOCOCCACEAE

+ s+ o AGMENELLUM

.+ ANACYSTIS

.+« GOMPHOSPHAERIA
. +«NOSTOCALES

++ +NOSTOCACEAE

« .0+ ANABAENA

« s o « APHANIZOMENON

» +OSCILLATORIALES
«+«OSCILLATORIACEAE
++++OSCILLATORIA

EUGLENOPHYTA (EUGLENOIDS)
.EUGLENOPHYCEAE

+ .EUGLENALES

.. +EUGLENACEAE

+«. .TRACHELOMONAS

PYRRHOPHYTA (FIRE ALGAE)
.DINOPHYCEAE

. «DINOKONTAR

.+« .CERATIACEAE
«+..CERATIUM

.« .GLENODINIACEAE

«+ 4 GLENODINIUM

+. .PERIDINIACEAE

+++ PERIDINIUM

LEECH LAKE RIVAR BASIN

WILLIAMS LAKE NEAR AKELEY, MN--Continued

AUG 4,82 AUG 12,82 AUG 28,82
1115 1120 1050
CELLS PER=~ CELLS PER- CELLS PER-

/ML CENT /ML CENT /ML CENT

1200004 95 7900# 75

700# 71
4400 3 2400# 23 - -
o =z =z

NOTE: # - DOMINANT ORGANISM; EQUAL TO OR GREATER THAN 15%
# - OBSERVED ORGANISM, MAY NOT HAVE BEEN COUNTED; LESS THAN 1/2%

SEP 25,82
1115

CELLS PER-~
/ML

CENT

700 11
2300# 37

830 13
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LEECH LAKE RIVER BASIN

05206000 LERECH LAKE AT FEDERAT DAM, MN

LOCATION.--Lat 47°12'23", long 94°18'31", in lot 2, sec.l4, T.143 N., R.29 W., Cass County, Hydrologic Unit
07010102, on Leech Lake Indian Reservation, at head of Leech Lake River on Waboose Bay, 5 mi (8 km) southwest
of town of Federal Dam.

DRAINAGE AREA.--1,163 mi2 (3,012 km?2).

PERIOD OF RECORD.--April 1884 to current year. ‘lonthend contents only for some periods, published in WSP 1308.
Prior to October 1956, published as "Leech Lake Reservoir."

GAGE.--Water-stage recorder. Datum of gage 1is National Geodetic Vertical Datum of 1929 (levels by Corps of
Engineers). Prior to Dec. 31, 1884, nonrecording gage 0.5 mi (0.8 km) north of outlet to Leech Lake River at
datum 98.47 £t (30.01% m) higher. Dec. 31, 1884, to May 24, 1931, nonrecording gage 0.5 mi (0.8 m) north of
outlet to Leech Lake River and May 25, 1931, to July 10, 1973, water-stage recorder at same site and at datum
92.70 £t (28.255 m) higher.

REMARKS .--Reservolr is formed by Leech Lake and several other natural lakes controlled by concrete and timber dan;
storage began in 188Y4; original timber structure completed in 1884, replaced by present dam in 1902. Capacity
between elevation 1,292.70 ft (394.015 m) and 1,29;.9& £t (395.612 m) {(maximum allowable range) is 688,985
acre-ft (850 hm3) of which 352,637 acre-ft (435 hm3) is controlled storage between elevations 1,292.70 £t
(394.015 m) and 1,295.70 £t (394.929 m) (normal operating range). Contents shown herein are contents above
elevation 1,290.00 £t (393.192 m). Prior to September 1978, published contents as contents above elevation
1,292.20 £t (393.863 m). Water is used to benefit navimation on Mississippi River below Minneavnolis.

COOPERATION.--Records furnished by Corps of Engineers.

EXTREMES FOR PERIOD OF RECORD.--Maximum contents observed, 734,300 acre-ft (905 hm3) capacity table then in use,
June 30, 1916, elevation, 1,297.88 ft (395.594 m); minimum, 51,380 acre-ft (63.4 hm>) capacity table then in
use, Dec. 8, 24, 1976, elevation, 1,292.69 ft (394.012 m).

EXTREMES FOR CURRENT YEAR.--Maximum_contents, 585,140 acre-ft (723 hm3) May 18, elevation, 1,295.29 ft (394.804 m);
minimum, 398,740 acre-ft (492 hm3) Mar. 12, elevation, 1,293.72 £t (394.326 m).

MONTHEND ELEVATION AND CONTENTS, WATER YEAR OCTOBER 1981 to SEPTEMBER 1982

Elevation Contents Change in contents
Date (feet) (acre-feet) (acre-feet)

Sept. 30 civinnns Cessescsssasessresasessnsasbassanendsa e 1294.59 497980
[ P 5 1294.65 505240 +7260
NOV:. 30 tittvenueonossssacncessansansossssssnssnsnsssssns 1294,45 481280 -23960
= s T cesee 1294.18 449900 -31380

CAL YR 1981 suevervvnnnneonscennnnas ceesessasesseessnans +77330
Jane 31 teiietieiiocreenracactstetsrtsasressreesnsnanenas 1294.00 429610 -20290
Feb. 28 tivinvnnnnnn St asmasassssneenassseassnsnanannans . 1293.80 407520 -22090
L 5 O 3 1293.83 410820 +3300
APPe 30 tuitenenerernsosansussnoncsasssossnonnassasssssnnas 1294.70 511320 +100500
MBY 31 seeevennosssssnssossasssesssncnsossssassascnsasan 1295.20 574370 +63050
JUNE 30 teeeereveronesscoconsocscennssssseccssscnsscnsons 1294.88 533560 -40810
July 1295.12 564010 +30450
Aug. 1294.90 536060 -27950
Sept. 1294.80 523620 ~12440

WTR YR 1982 tvuivnveceossossnsonsoannsosossascscassnsons +25640



42 LEECH LAXE RIVER BASIN

05206500 LHEECH LAKE RIVER AT FEDERAL DAM, MN

LOCATION,.,--Lat 47°14'45", long 94°13'12", in sec.29, T.144 N., R.28 W., Cass County, Hydrologic Unit 07010102, on
Leech Lake Indian Reservation, on right bank at dam on Leech Lake River at town of Federal Dam, 2 mi (3 km)
downstream from natural outlet of Leech Lake.

DRAINAGE AREA.--1,163 mi2 (3,012 km?),.

PERIOD OF RECORD.--May 1884 to current year. Monthly discharge only for some periods, published in WSP 1308.

GAGE.--Water-stage recorder, headwater gage, and nonrecording tallwater gage. Datum of gage 1s National Geodetic
Vertical Datum of 1929 (levels by Corps of Engineers). Prior to June 30, 1973, gzages (nonrecording headwater
gage prior to July 3, 1948) at same sites with datum at 1,293.23 £t (394.176 m) adjustment of 1912, May 27 to
Nov. 30, 1929, nonrecording gage at site 600 ft (183 m) downstream at different datum.

REMARKS.--Discharge computed on basls of modified weir formula, the head belng obtained from readings on tailwater
gage and mean gage height from recording headwater gage. Flow completely regulated by Leech Lake (station
05206000).

COOPERATION.--Computations of daily discharge furnished by Corps of Engineers.

AVERAGE DISCHARGE (unadjusted).--98 years, 362 £t3/s (10.25 m3/s), 14.23 in/yr (107 mm/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum daily discharge, 2,520 £t3/s (71.4 m3/s) June 7, 1957 (result of dam
fallure); no flow at times.

EXTREMES FgR CURRENT YEAR.--Maximum daily discharge, 1,300 £t3/s (36.8 m3/s) May 17; minimum datly, 99 £t3/s
(2.80 m?/s) Apr. 11, 1l2.

DISCHARGE, IN CUBIC FEET P&R SECOND, WATER YEAR OCTOBER 1981 TO SEPIEMBER 1982
MEAN VALUES

DAY OCT NOV DEC JAN FEB MAR APR MAY Jud JUL AUG SEP
1 364 840 953 945 669 780 2u5 130 1210 497 116 198
2 364 840 955 829 676 800 245 130 1180 264 116 207
3 358 840 952 785 694 760 260 130 1180 116 116 198
y 384 840 952 835 727 760 255 130 1180 108 116 198
5 384 840 925 830 640 760 255 139 1170 104 116 198
6 420 840 947 757 690 760 255 138 1140 108 116 208
7 486 840 953 802 687 740 255 140 1190 108 116 208
8 530 840 951 799 692 780 212 297 1150 297 116 215
9 530 840 947 758 664 680 157 297 1130 288 116 208
10 625 840 923 739 685 684 100 310 1180 288 108 208
11 705 840 921 767 707 722 99 633 1170 297 108 208
12 743 840 924 766 707 682 99 880 1120 297 108 198
13 770 840 924 734 710 645 101 1170 1120 300 108 208
1y 770 840 921 690 709 630 101 1110 1060 301 108 295
15 770 840 918 693 756 630 101 1170 1110 108 108 295
16 770 840 874 687 774 567 106 1150 1120 108 108 405
17 770 1010 854 685 T4o 450 110 1300 911 108 108 4o5
18 788 974 851 679 740 450 110 1210 932 115 108 405
19 788 370 850 705 760 391 110 1210 550 108 108 405
20 770 973 845 681 760 353 115 1170 495 115 108 4o5
21 770 994 850 682 780 353 115 1190 506 115 108 405
22 789 993 872 680 780 353 119 1200 506 310 108 405
23 789 967 951 636 860 312 119 1200 506 310 108 405
24 860 993 872 639 780 250 119 1210 515 338 108 405
25 840 965 945 667 760 250 124 1210 506 324 116 398
26 840 971 939 616 780 250 124 1200 506 324 198 405
27 840 1000 9U6 667 780 250 124 1200 506 324 186 388
28 840 976 835 665 780 250 124 1200 497 115 198 398
29 840 983 807 669 — 250 130 1200 497 116 198 398
30 840 953 856 713 _— 250 130 1200 497 116 198 405
31 840 -_— 854 613 — 255 — 1200 _— 116 190 —_—
TOTAL 21177 27162 28067 22413 20487 16047 4519 26054 26340 6543 3948 9287
MEAN 683 905 905 723 732 518 151 840 878 211 127 310
MAX 860 1010 955 945 860 800 260 1300 1210 497 198 4os
MIN 358 840 807 613 640 250 99 130 495 104 108 198
CFSM .59 .78 .78 .62 .63 .45 .13 .72 .76 .18 .11 .27
IN. .68 .87 .90 NE .66 .51 .14 .83 . .21 .13 .30
CAL YR 1981 TOTAL 124324 MEAN 341 MAX 1010 MIN 99 CFs¥ ,29 IN 3.9
WTR YR 1982 TOTAL 212044 MEAN 581 MAX 1300 MIN 99 CFSM .50 1IN 6.7



43
MISSISSIPPT RIVER MAIN STEM

05210500 POKEGAMA LAKE NEAR GRAND RAPIDS, MN

LOCATION.~~Lat h7°10’00", long 93933'20", in NW# sec.17, T.54 N., R.25 W., Itasca County, Hydrologic Unit 07010101,
at narrows on U.S. Highway 169, 4 mi (6 km) south of Grand Rapids and at mile 1,184 (1,905 km) upstream from
Ohio River.

DRAINAGE AREA.--3,265 mi2 (8,456 km2).

PERIOD OF RECORD.--April 1884 to current year. Prior to October 1941 monthend contents only, published in WSP
1308. Published as Pokegama Reservoir near Grand Raplds October 1941 to September 1956.

REVISED RECORDS.~~WSP 1914: 1897(M).

GAGE.~-Water-stage recorder. Datum of gage is National Geodetic Vertical Datum of 1929 (levelb by Corps of
Engineers). Prior to May 30, 1949, nonrecording gage at Pooles Arm of Pokegama Lake 5 mil (8 km) northwest, and
May 31, 1949, to July 12, 1973, water-stage recorder at same site and at datum 64.42 £t (19.635 m) higher.

REMARKS .~~Reservolr is formed by Pokegama Lake and several other natural lakes controlled by concrete dam; storage
began in 1884; original timber dam completed Ln 1884, replaced by present structure in 1%88-89. Capacity
between elevation 1,270.42 £t (387.224 m) and 1,276 b2 re (389.053 m) (maxlmum allowable range) is 80,126
acre~ft (98.8 hm3) of which 52,483 acre -ft (64. 7 hmg) is controlled storage between elevations 1,270.42 ft
(387.224 m) and 1,274.42 £t (3§8 443 m) (normal operating range). Contents shown hereiln are contents above
elevation 1,267.00 ft (386.182 m). Prior to September 1978, published contents as contents above elevation
1,268.92 £t (386.767 m). Water is used to benefit navigation on Mississippi River below Minneapolis.

COOPERATION.--Records furnished by Corps of Engineers.

EXTREMES FOR PERIOD OF RECORD.~--Maximum contents, 124,100 acre~ft (153 hm3) Apr. 30, 1979, elevation, 1,276.85 ft
(389.184 m); maximum elevation, 1,277.92 £t (389.510 m) May 8, 1897; minimum contents observed, 4,520 acre -ft
(5.57 hm3) below zero of capaclty table then in use, Sept. 30, 1934, elevation, 1,268.54 £t (386.651 m).

EXTREMES FOR CURRENT YEAR.--Maximum contents, 102,470 acre~ft (126 hm3) Apr. 26, elevation, 1,275.29 ft (388.708
m); minimum, 47,380 acre-ft (58.4 hm3) Mar. 26, elevation, 1,271.18 £t (387.456 m).

MONTHEND ELEVATION AND CONTENTS, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982

Elevation Contents Change in contents
Date (feet) (acre-feet) (acre-feet)

SePte 30 tevnreueinsssanrnsracarnnasressssssossserrsnsaans 1273.50 77890
[0 3 e 1273.05 71790 ~-6100
NOV. 30 coeeeeeorcencoonsesososanssssesssosonsanssesonnnns 1272.23 60870 ~10920
DECe 31 tevnncocevosnnosssnsossasesossassosssncssasoscons 1271.52 51690 -9180

CAL YR 1981 tuvereroeevooesooonoscnsoncnsansnsannsncanss ~8550
Jan. 31 ciiiiieiiniirtartecnretrecnnterettrsessosaesnsans 1271.75 54640 +2950
Febe 28 tuvirenenesnnonrosssoncsssossssonssnasssanasssass 1271.40 50160 4480
Mar. 31 1271.35 49530 ~630
Apr. 30 1274.82 95990 +46460
May 31 1273.95 84030 ~11960
June 30 1273.33 75580 -8450
July 31 1273.42 76810 +1230
AUZe 31 teveecnncsssssonsansnosasassrsnsosnssseonnssassans 1273.45 77210 +400
SePte 30 teiversercncconnsanssassnaarsssrservessoncnsvensons 1273.32 75450 ~1760

WITR YR 1982, ciiuteueneenacnesnncecsnseosnsanssncannsnss ~-2440



4y
MISSISSIPPI RIVER MAIN STEM

05211000 MISSISSIPPI RIVER AT GRAND RAPIDS, MN

LOCATION.--Lat 47°13'56", long 93°31'48", in SWiNW# sec.21, T.55 N., R.25 W., Ttasca County, Hydrologic Unit
07010103, on left bank, in super-calendar room of Blandin Paper Mill in “rand Rapids, 400 ft (122 m) downstream
from Blandin Dam, 400 ft (122 m) upstream from hridge on U.S. Highway 169, 2.5 mi (4.0 km) upstream from Prairie
River, and at mile 1,182 (1,902 km) upstream from Ohio River.

DRAINAGE AREA.--3,370 mi? (8,730 km?), approximately.

PERIOD OF RECORD.--October 1883 to current year. Monthly discharge only for some periods, published in WSP 1308.
Published as "at Pokegama Dam near Grand Rapids" 1942-44,

GAGE.--Water-stage recorder. Datum of game 1s 1,242.03 £t (378.571 m) Natlonal Geodetic Vertical Datum of 1929.
See WSP 1914 for history of changes prior to Jan. 17, 1951

REMARKS.--Records fair. Flow regulated by Winnibimoshish Lake (station 05201000), Leech Lake (station 05206000),
Pokegama Lake (station 05210500) and occasionally at low flow by powerplant at Blandin Dam. Backwater from
Prairie River occurs at times in most years.

AVERAGE DISCHARGE.--99 years, 1,172 £43/s (33.19 m3/s); median of yearly mean discharges, 1,040 rt3/s (29.5 m3/s).
EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 12,500 ft3/s (354 m3/s) Sept. 3, 1948, gage height,_15.2 ft
.633 m), from floodmark, caugsed by dam_failure at mgage, from rating curve extended above 4,500 £t3/s (127
m3/s); maximum daily, 5,250 £t3/s (149 m3/s) Sept. 5, 8, 1905; no flow at times in several years.

EXTREMES FOR CURRENT YFA% «—=Ma ximum discharﬁe, 3,620 £t3/s (103 m3/s) Apr. 29, mage height, 10.43 £t (3.179 m);
minimum daily, 167 £t3/s (4.73 m3/s) Apr. 17; minimum mage height, 2.11 £t (0.643 m) July 5.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982
MEAN VALUES

DAY oCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
1 1180 2670 2370 1900 2000 1850 1660 3360 2550 1920 1360 685

2 1160 2550 2360 1900 2000 1850 1760 3150 2680 1900 1330 705

3 1210 2610 2380 1900 2000 1850 1830 3060 2670 2000 1300 690

4 1230 2480 2380 1900 2000 1850 1530 2920 2590 1610 1280 690

5 1380 2510 2370 1500 2000 1830 1630 2840 2610 550 1270 700

6 1550 2420 2350 1890 2000 1820 1710 2420 2650 1480 1180 700

7 1700 2450 2310 1890 2000 1810 1710 1960 2670 1810 1220 710

8 1720 2330 2300 1890 2000 1800 1660 1660 2650 2200 1050 705

9 1640 2400 2250 1890 2000 1800 1550 1720 2700 2280 1150 710
10 1570 2350 2150 1890 2000 1800 1470 1780 2700 2350 1130 730
11 1560 2380 2000 1890 2000 1800 1360 1530 2700 2280 972 720
12 1560 2360 1950 1900 2000 1800 1310 1570 2700 2070 928 740
13 1540 2350 1900 1900 2000 1800 1240 1460 2750 1620 765 785
14 1640 2300 1900 1900 2000 1810 1150 1720 2780 1210 825 300
15 1750 2260 1900 1900 2000 1790 1260 2220 2700 1320 790 890
16 1870 2330 1900 1900 2000 1810 438 2450 2640 1270 300 988
17 1860 2500 1900 1900 2000 1710 167 2440 2570 1240 790 988
18 1840 2420 1900 1900 2000 1710 379 2460 2500 1260 775 982
19 1950 2420 1900 1500 1950 1650 319 2520 2480 1380 705 938
20 2210 2400 1900 1900 1950 1640 Lu6 2740 2460 1650 795 994
21 2380 2380 1900 1920 1950 1600 645 2850 2360 1710 775 966
22 2490 2380 1900 1940 1900 1580 972 2790 2350 1710 785 972
23 2530 2390 1900 1960 1900 1550 1410 2720 2360 1740 805 955
24 2500 2310 1900 1980 1850 1550 1700 2670 2290 1790 755 977
25 2520 2390 1900 2000 1850 1570 2310 2650 2260 1790 810 950
26 2450 2420 1900 2000 1850 1590 2880 2690 2250 1800 780 999
27 2420 2390 1900 2000 1850 1580 3140 2650 2190 1710 725 955
28 2430 2380 1900 2000 1850 1580 3340 2610 1970 1690 665 960
29 2420 2400 1900 2000 —_— 1540 3470 2640 1860 1510 675 960
30 2490 2380 1900 2000 — 1610 3430 2650 1820 1300 685 977
31 2720 —— 1900 2000 — 1650 —-— 2560 — 1340 680 —
TOTAL 59470 72310 63270 59740 54900 53180 47876 75460 74460 51“90 28555 25621
MEAN 1918 2410 2041 1927 1961 1715 1596 2434 2482 1661 921 854
MAX 2720 2670 2380 2000 2000 1850 3470 3360 2780 2350 1360 999
MIN 1160 2260 1900 1850 1850 1540 167 1460 1820 550 665 685

CAL YR 1981 TOTAL 407634 MEAN 1117 MAX 2720 MIN 144
WPR YR 1982 TOTAL 666332 MEAN 1826 MAX 3470 MIN 167



PRAIRTA RIVSR BASIN
05212700 PRAIRIE RIVER NEAR TACONITE, MN

LOCATION.--Lat 47°23'20", long 93°22'50", in NWiSWi sec,27, T.57 N., R.24 W., Itasca County, Hydrologic Unit

45

07010103, on left bank 125 ft (38 m) upstream from bridge on County Highway 7, 1.5 mi (2.4 km) downstream from

outlet of Lawrence Lake and 5 mi /8 km) north of Taconite.
DRAINAGE AREA.--360 mi2 (932 km2), approximately.
PERIOD OF RECORD.--April 1967 to current year.

GAGE.--Water-stage recorier. Datun of gage is 1,294.81 £t (394.658 m) National Geodetic Vertical Datum of 1929
Prior to Aug. 31, 1967, nonrecording gage at site 125 ft {38 m) downstream at same datum.

REMARKS.--Records zo00d except those for winter period, which are fair.

AVERAGE DISCHARGE.--15 years, 228 £t3/s (6.457 m3/s), 8.60 in/yr (218 mm/yr).

EXTREMES TOR PERIOD OF RECORD,-~Maxirmum discharee, 3,250 rt3/s (92.0 m3/s) Apr. 17, 1969, mase height, 11.81 ft
(3.600 m); minimum, 7.0 ftg/s (0.20 m3/s) Oct. 5, 1970; minimum gage height, 1.34 £t (0.408 m) Nov. 7, 1976,

result of freezeup.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 1,900 rt3/s (53.8 m3/s) Apr. 21, mage height, 9.92 ft (3.024 m);
minimum, 64 £t3/s (1.81 m3/s) Sept. 9, 10, 11, 12, gage height, 2.46 £t (0.750 m).

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982
MEAN VALUGS

DAY 0CT NOV DEC JaN FIRB MAR APR MAY JUN JUL AUG SEP
1 96 381 106 72 73 90 87 1020 571 127 229 81
2 99 358 104 72 74 89 90 955 511 121 222 82
3 98 335 101 72 T4 88 120 898 453 121 218 82
4 132 316 98 71 74 86 170 865 402 121 213 78
5 166 300 94 71 74 85 190 850 355 132 207 77
6 203 282 91 70 T4 84 200 822 314 164 198 73
7 225 267 92 70 T4 82 200 785 284 188 199 70
8 245 255 91 70 74 81 200 752 255 196 197 67
9 264 235 88 70 74 80 200 719 232 211 188 65
10 286 222 85 71 75 80 200 738 230 230 176 66
11 296 211 80 71 75 80 200 800 220 238 164 65
12 297 197 82 71 75 80 200 802 214 246 150 73
13 313 189 82 71 76 80 200 815 208 242 145 86
14 345 182 82 71 76 80 230 852 204 238 139 86
15 356 175 80 71 76 80 411 900 200 234 133 85
16 357 171 79 71 78 81 732 938 189 246 131 86
17 392 164 78 71 80 81 982 982 185 255 128 87
18 466 157 78 71 82 81 1220 1160 177 251 125 91
19 491 151 77 72 84 81 1480 1400 172 242 123 97
20 513 14y 76 72 86 81 1740 1480 179 230 116 99
21 528 135 76 72 87 81 1870 1470 175 219 111 99
22 542 126 75 72 89 81 1870 1420 162 206 108 96
23 549 121 75 72 90 81 1810 1350 149 198 105 93
24 545 119 74 72 91 81 1710 1240 142 216 101 93
25 539 117 74 72 92 81 1590 1140 133 244 96 89
26 518 118 73 73 92 81 1470 1040 123 241 93 85
27 502 116 73 73 92 81 1360 950 120 236 90 81
28 476 112 73 73 91 81 1260 870 125 232 86 79
29 452 109 72 73 -—— 82 1180 788 144 236 83 80
30 bo7 107 72 73 - 82 1090 707 137 2hy 82 83
31 405 —— 72 73 - 84 -~ 637 —— 236 81 ——
TOTAL 11123 5872 2553 2219 2252 2546 24262 30145 6965 6541 4437 24 T7h
MEAN 359 196 82.4 71.6 80.4 82.1 809 972 232 211 143 82.5
MAX 549 381 106 73 92 90 1870 1480 571 255 229 99
MIN 96 107 72 70 73 80 87 637 120 121 81 65
CFSM 1.00 .54 .23 .20 .22 .23 2.25 2.70 .64 .59 ) .23
IN. 1.15 .61 .26 .23 .23 .26 2.51 3.11 .72 .68 .46 .26
CAL YR 1981 TOTAL 74381  MEAN 204 MAX 986  MIN 47 CFSM .57 IN 7.69
WTR YR 1982 TOTAL 101389 MEAN 278 MAX 1870 MIN 65 CFSM .77 IN 10.48



46 SWAN RIVER BASIN
05216860 SWAN RIVER NEAR CALUMET, MN
LOCATION.--Lat 47°17'20", long 93°13'54", in NWiSW} sec.35, T.56 N., R.23 W., Itasca County, Hydrologic Unit
07010103, on left bank 1.0 mi (1.6 km) downstream from Snowball Creek, 2.1 mi (3.4 km) downstream from bridge
on U.S. Highway 65 at outlet of Swan Lake and 3.1 mi (5.0 km) southeast of Calumet.
DRAINAGE AREA.--114 mi2 (295 km?),
PERIOD OF RECORD.--January 1964 to current year.

GAGE.--Water-stage recorder. Datum of gage 1s 1,331.19 ft (405.747 m) National Geodetic Vertical Datum of 1929.
Prior to June 5, 1964, reference point at present site and datum.

REMARKS.~~Records fair. Natural flow of stream affected by continually changing iron-mining activities that
include diversions for iron-ore processing, storage in tailing ponds and Swan Lake, and mine pit dewatering.

AVERAGE DISCHARGE.--18 years, 65.7 £t3/s (1.861 m3/s).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 773 £t3/s (21.9 m3/s) Apr. 15 969 gage neight3 5.83 £t (1.777
m); maximum gage height, 5.96 ft (1.817 m) Apr. 23, 1979; minimum discharge, 38 £t3/s (0.011 m3/s) Oct. 14,
1976, gage height, 4.16 ft (1.268 m).

EXTREMES FOR CURRENT YEAR.--Maximum digcharge, 358 £t3/s (10.1 m3/s) May 19, mage helght, 5.49 £t (1.673 m);
minimum discharge, 23 ft3/s (0.65 m>/s) Feb. 22, 23, 24, Mar. 17; minimum gage helght, 4.58 ft (1.396 m) Feb.

22, 23, 24.
DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982
MEAN VALUES
DAY 0CT NOV DEC JAN FER MAR APR MAY JUN JUL AUG SEP
1 49 87 54 40 35 26 31 180 122 52 103 4o
2 51 88 52 42 34 26 33 169 118 50 100 37
3 52 86 52 42 34 26 56 160 106 61 94 37
I 60 83 50 42 34 25 62 167 100 62 94 37
5 68 80 48 40 34 24 72 182 91 69 94 37
6 73 78 47 4o 34 24 78 186 88 83 91 36
7 77 77 46 40 33 26 78 183 78 89 97 34
8 80 76 46 40 33 26 75 185 78 92 97 31
9 78 75 4y 38 33 26 73 185 80 103 94 33
10 80 T4 4y 38 33 27 72 203 80 106 91 34
11 81 73 43 38 32 26 73 209 82 106 85 34
12 80 71 44 37 32 26 73 223 78 109 82 40
13 80 70 45 37 32 26 77 236 75 108 82 4y
14 82 70 44 37 32 26 87 255 78 111 82 Ly
15 80 70 4y 37 31 26 122 291 78 114 78 4y
16 79 67 42 37 31 26 207 309 73 114 78 b4y
17 87 67 41 37 31 24 280 307 72 109 75 47
18 92 69 40 36 30 26 321 331 66 105 70 b7
19 99 65 40 36 29 26 344 348 64 103 65 46
20 103 62 40 36 26 27 335 353 65 99 60 46
21 104 61 42 36 25 27 325 336 68 94 58 46
22 102 60 4 35 24 27 309 308 66 88 58 45
23 100 59 40 36 24 27 296 280 L6l 83 56 45
24 100 58 42 36 24 27 287 253 59 91 54 45
25 100 59 42 36 26 27 275 231 59 97 52 43
26 95 62 42 35 26 27 256 213 . 54 97 50 n
27 95 60 42 34 26 27 238 194 49 97 46 41
28 95 59 42 35 26 27 222 178 . 52 95 4y 42
29 90 57 4o 35 —— 27 207 164 57 99 40 39
30 88 56 40 34 _— 28 188 152 54 102 40 37
31 87 — 40 35 — 30 _— 136 — 103 40 _—
TOTAL 2587 2079 1359 1157 844 816 5152 7107 2254 2891 2250 1216
MEAN 83.5 69.3 43.8 37.3 30.1 26.3 172 229 75.1 93.3 72.6 40.5
MAX 104 88 54 42 35 30 344 353 122 114 103 47
MIN 49 56 o 34 24 24 31 136 49 50 40 31

CAL YR 1981 TOTAL 20248 MEAN 55.5 MAX 166 MIN 18
WITR YR 1982 TOTAL 29712 MEAN 81.4 MAX 353 MIN 24



4
SANDY RIVER BASIN 7

05218500 SANDY LAKE AT LIBBY, MN

LOCATION.--Lat A46°47'20", long 93°19'10", in sec.25, T.50 N., R.24 W., Aitkin County, Hydrologic Unit 07010103, on
dam on Sandy River at Libby, 1.2 mi (1.9 km) upstream from mouth, and 14 mi (23 m) north of McGregor.

DRAINAGE AREA.--421 mi® (1,090 km2).

PERIOD OF RECORD.--July to December 1893, October to December 1894, July 1895 to current year. Monthend contents
only for some periods, published in WSP 1308. Published as Sandy Lake Reservoir at Libby October 1941 to
September 1956.

GAGE.--Water-stage recorder. Datum of gage 1s National fieodetic Vertical Natum of 1929 (levels by Corps of
Engineers). Prior to Sept. 23, 1949, nonrecording gage and 3ept. 24, 1949, to Nov. 28, 1962, water-stage
recorder at site 1 mi (1.6 km) upstream at datum 1,207.71 ft (368.110 m) adjustment of 1912, Nov. 29, 1962, to
June 30, 1973, water-stage recorder at present site at datum 1,207.71 ft (368.110 m) adjustment of 1912.

REMARKS.~--Lake 1is formed by concrete dam which controls Sandy, "lowage, Snake, and Aitkin Lakes. Storage began in
1893; original timber crib dam completed in 1895, replaced by present structure in 1911, Capacity hetween
elevation 1,214.31 ft (370.122 m% and 1,221.31 ft (372.255 m) (top of structure) is 73,037 acre-ft (90.0 hm3),
of which 37,539 acre-ft (46.3 hm3) is controlled storage between elevations 1,214.31 ft (370.122 m) and 1,218.31
ft (371.341 m) (normal operating range). Contents shown herein are contents above elevation 1,207.00 ft
(367.894 m). Prior to September 1978, published contents as contents above elevation 1,209.03 £t (368.512 m).
Water 1is used to benefit navigation on Mississippi River below Minneapolis.

COOPERATION.-~Records furnished by Corps of Englneers.

EXTREMES FOR PERIOD OF RECORD.--Maximum contents, 167,200 acre-ft (206 nm3) capacity table then in use, May 19,
1950, elevation, 1,224.82 ft (373.325 m); minimum observed, 5,950 acre-ft (7.34 hm3) below zero of capacity
table then in use, Jan. 20, 1921, elevation, 1,207.96 ft (368.186 m).

EXTREMES FOR CURRENT YEAR.--Maximum contents, 92,860 acre-ft (114 hm3) Apr. 26, elevation, 1,219.17 ft
(371.603 my; minimum, 43,660 acre-ft (53.8 hm3) Web. 19-21, elevation, 1,214.04 £t (370.039 m).

MONTHEND ELEVATION AND CONTENTS, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982

Elevation Contents Change in contents
Date (feet) (acre-feet) (acre-feet)

Septe 30eeseoseas cessssasnsnea tessssessresenassssnserasses 1216.21 62450
[0 1216.06 61060 -1390
NOVe 30ctieueeeesesnssoossessssnsossnossnsvsscassasssssssassss 1215.23 53610 -7450
DeCe 3lusevessoncenncnnsnns T 1214.81 50000 -3610

CAL YR 1981l.ceeueenennnoneanononsosossoonosasnanasnsssos -4490
JaNe 3leeeseecocoessossessorasscnnssosassasosssssssnssssossss 1214.18 44790 -5210
Febe 28.iitiencecccctoenccscesorsensasnncons 1214.12 44300 -490
Mar. . Ceteeseseesnnn 1214.52 47570 +3270
Apr. 1219.03 91270 +43700
May tesatesstessesssanees 1217.51 75080 -16190
JUNE 30 sevesenvossocannns ceetsbresseassssatssertstnsans . 1216.37 63940 ~11140
s 5 1216.36 63850 -90
AUuZe 31 tevecescvccsonssssenssenssessosssssasssassscoanssss 1216.23 62630 -1220
SEPte 30 srevnssevscensstassesosoncssaccccctstansacnnncons 1216.12 61610 -1020

WTR YR 1982. 4t nueneesssscsnnnsanscnnnsnnnnas cereesenses -840



48 SANDY RIV®R BASIN

05219000 SANDY RIVER Al SANDY LAKE DAM, AT LIBBY, MN

LOCATION.--Lat H6047'20”, long 93019‘10", in sec.25, T.50 N., R.24 W., Aitkin County, Hydrologic Unit 07010103, at
dam at outlet of Sandy Lake, at Libby, 1.2 mi (1.9 km) above mouth, and 14 mi (23 km) north of McGregor.

DRAINAGE AREA.--421 mi2 (1,090 km?).

PERIOD OF RECORD.--July 1893 to March 1894, July 1894, November 1894 to March 1895, August 1895 to current year.
Monthly discharge only for some periods, published in WSP 1308. Published as "below Sandy Lake Reservoir"
1893-1916.

GAGE.--Water-stage recorders on headwater and tallwater., Datum of gages is National Geodetic Vertical Datum of
1929 (levels by Corps of Engineers). Prior to June 30, 1973, gages (nonrecording gages prior to June 20, 1949)
at same site with datum at 1,207.71 ft (368.110 m) adjustment of 1912,

REMARKS .--Discharge computed on basis of head over dam, using modified weir formula, head belng obtained from
headwater and tallwater recorder records. Flow completely regulated by Sandy Lake (station 05218500).

COOPERATION.--Computations of daily discharge furnished by Corps of Engineers; discharge measurement made and
records reviewed by Geological 3urvey.

AVERAGE DISCHARGE (unadjusted).--87 years (water years 1896-1982), 216 f£t3/s (6.117 m3/s), 6.97 in/yr (177 mm/yr).
EXTREMES FOR PERIOD OF RECORD.--Maximum dally discharge, 3,740 r£3/s (106 m3/s) July 12, 1897; no flow at times.

EXTREMES FQR CURRENT YEAR.--Maximum daily discharge, 1,840 ft3/s (52.1 m3/s) Apr. 27; minimum daily, 0 £t3/s
(0.00 m3/s) Apr. 16-20.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1981 TO SEPIPEMBER 1982
MEAN VALUES

DAY OCT NOV DEC JAN FEB MAR APR MAY JuN JuL AUG SEP
1 20 984 188 151 126 20 21 974 1090 25 132 28
2 20 984 188 151 126 20 21 966 1100 26 133 28
3 20 704 190 151 72 20 100 966 1180 22 133 28
4 20 720 190 151 T4 21 176 1060 816 22 133 28
5 19 720 190 151 74 21 492 1090 936 22 78 28
6 102 720 190 151 T4 22 468 1090 552 20 78 28
7 522 408 188 151 T4 22 468 1080 624 24 25 28
8 711 432 182 151 T4 22 540 1180 330 24 25 28
9 666 432 185 151 T4 22 512 1380 354 23 25 28
10 450 290 185 151 74 22 592 1580 472 175 25 28
11 462 300 171 151 Th 22 592 1750 448 165 25 28
12 468 305 165 148 74 22 629 1750 180 156 25 28
13 462 305 162 148 T4 22 666 1730 189 161 25 776
14 468 305 154 148 74 22 765 1730 198 163 26 588
15 456 305 148 148 Th 22 6u8 1650 102 171 26 309
16 450 310 151 151 T4 21 0 1550 56 179 27 594
17 1070 224 157 151 74 22 0 1550 56 185 26 570
18 1180 228 165 151 74 22 0 1440 14 187 27 475
19 1100 228 165 148 72 22 0 1250 14 24 27 445
20 1100 224 162 148 18 22 0 1030 15 2l 27 388
21 1270 130 154 148 18 21 1800 1030 15 24 27 392
22 1220 134 151 146 18 21 1370 1010 15 79 27 396
23 1150 136 151 146 19 21 1380 908 15 78 27 396
24 1100 136 148 143 19 21 1090 908 23 78 27 396
25 1100 136 146 134 19 21 1120 898 23 78 27 250
26 1080 188 148 137 20 21 1230 898 23 76 27 255
27 1060 188 148 134 20 21 1840 898 23 75 27 255
28 1060 188 151 134 20 21 1440 898 23 75 27 255
29 1060 188 151 134 — 21 1240 1070 2L 75 27 253
30 1060 188 151 129 —_— 21 1110 1020 24 78 28 253
31 1010 _— 151 126 -— 22 ——- 1080 — 129 28 —
TOTAL 21936 10740 5126 4513 1677 663 20310 37414 8934 2643 1347 7582
MEAN 708 358 165 146 59.9 21.4 677 1207 298 85.3 43.5 253
MAX 1270 984 190 151 126 22 1840 1750 1180 187 133 776
MIN 19 130 146 126 18 20 .00 898 14 20 25 28
CFSM 1.68 .85 .39 .35 .14 .05 1.61 2.87 .71 .20 .10 .60
IN. 1.94 .95 45 4o .15 .06 1.79 3.31 .79 .23 .12 67
CAL YR 1981 TOTAL 100828.00 MEAN 276 1390  MIN 16 CFSM .66 IN 8.91
WTR YR 1982 TOTAL 122885.00 MEAN 337 MaX 1840 MIN .00 CFSM .80 1IN 10.86



Y
MISSISSIPPI RIVER MAIN STEM ?

05220500 MISSISSIPPI RIVER BELOW SANDY RIVER, NEAR LIBBY, MN
LOCATION.--Lat 46°47'23", long 93°19'43", in SEiNE} sec.25, T.50 N., R.24 W., Aitkin County, Hydrologic Unit
07010103, on right bank 600 ft (183 m) downstream from Sandy River, 0.8 mi (1.3 km) northwest of Libby, and
at mile 1,106 (1,780 km) upstream from Ohio River.
DRAINAGE AREA.--5,060 mi2 (13,110 km2), approximately.
PERIOD OF RECORD.--April 1930 to current year.
REVISED RECORDS.--WSP 1914: 1958.

GAGE.--Water-stage recorder. Datum of gage is 1,204.06 ft (366.997 m) National Geodetic Vertical Datum of 1929.
Prior to July 28, 1931, nonrecording gage at site 600 ft (183 m) upstream at datum 3.16 ft (0.96 m) higher.

REMARKS.--Records good except those for wipnter period, which are fair. Flow regulated by Winnibigoshish Lake
(stagion)05201000), Leech Lake (station 05206000), Pokegama Lake (station 05210500), and Sandy Lake (station
05218500).

AVERAGE DISCHARGE.--52 years, 2,038 £t3/s (57.72 m3/s), 5.47 in/yr (139 mm/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum_discharge, 16,000 £t3/s (453 m3/s) May 17, 1950, gage height, 20.02 ft
(6.102 m); minimum, 83 ft3/s (2.35 m3/s) Nov. 16, 1936, gage height, 1.44 Ft (0.439 m).

7,190 £t3/s (204 m3/s) Apr.30, 'gage height, 14.31 ft (4.362 m);

EXTREMES FOR CURRENT YEAR.--Maximu% discharge
/s (24.6 m3/s) Sept. 11; minimum gage helght, 3.15 £t (0.960 m) Sept. 11.

mimimum daily discharge, 867 ft

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982

MEAN VALUES
DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
1 1740 4480 3050 2300 2250 2100 2340 7160 5800 2680 2090 996
2 1820 4410 3020 2300 2250 2090 2400 7110 5620 2590 2120 986
3 1890 4280 3000 2300 2250 2080 2450 7030 5350 2620 2080 Uy
4 1990 4220 2990 2300 2250 2070 2600 6930 5060 2640 1990 904
5 2180 4180 2980 2300 2250 2060 2750 6930 4820 2620 1890 939
6 2500 4020 2950 2300 2250 2050 2900 6900 4530 2290 1840 948
7 2930 3840 2800 2300 2250 2040 3100 6810 4350 1940 1800 949
8 3210 3760 2850 2300 2250 2030 3110 6650 4120 2260 1760 1010
9 3260 3640 2800 2300 2250 2030 3140 6410 4060 2630 1730 971
10 3150 3510 2750 2300 2250 2020 3120 6210 4190 2940 1700 882
11 3090 3460 2700 2290 2250 2000 3110 6140 4080 3090 1750 867
12 3020 3440 2650 2290 2250 2000 3150 6060 3890 3140 1720 1050
13 3020 3410 2600 2290 2250 2000 3230 6030 3760 3100 1570 1520
14 3170 3400 2550 2280 2250 2000 3400 6020 3600 2950 1490 1450
15 3310 3370 2500 2280 2250 2000 4000 6060 3510 2650 1340 1530
16 3550 3300 2500 2280 2250 2000 4800 6070 3500 2420 1330 1730
17 3990 3190 2450 2270 2250 2000 5160 6110 3460 2340 1300 1780
18 4220 3190 2430 2270 2240 2000 5220 6320 3390 2200 1250 1830
19 4290 3210 2410 2270 2220 2000 5360 6520 3330 2010 1260 1780
20 " 4360 3180 2390 2260 2210 2000 5850 6600 3310 1990 1240 1700
21 4480 3120 2370 2260 2200 2000 6470 6640 3300 2190 1180 1670
22 4550 3060 2350 2260 2180 2000 6600 6670 3280 2360 1220 1650
23 4610 3030 2330 2250 2160 2000 6580 6690 3230 2350 1220 1640
24 4660 3040 2310 2250 2140 2050 6370 6690 3220 2340 1210 1610
25 4680 3050 2300 2250 2130 2050 6380 6660 3220 2400 1150 1540
26 4670 3070 2300 2250 2120 2100 6600 6600 3190 2480 1130 1530
27 4650 3080 2300 2250 2110 2100 6890 6520 3130 2520 1160 1530
28 4620 3080 2300 2250 2110 2200 7030 6400 3050 2460 1120 1540
29 4580 3070 2300 2250 -— 2260 7130 6250 2990 2370 1060 1560
30 4540 3060 2300 2250 -_— 2280 7180 6100 2840 2320 996 1630
31 4500 -— 2300 2250 -— 2300 -— 5960 — 2170 994 -—
TOTAL 111230 104150 79830 70550 62070 63910 138420 201250 115180 77060 45690 40666
MEAN 3588 3472 2575 2276 2217 2062 4614 6492 3839 2486 1474 1356
MAX 4680 4480 3050 2300 2250 2300 7180 7160 5800 3140 2120 1830
MIN 1740 3030 2300 2250 2110 2000 2340 5960 2840 1940 994 867
CFsSM .71 .69 .51 .45 e W41 .91 1.28 .76 49 .29 .27
IN. .82 77 .59 .52 46 A7 1.02 1.48 .85 .57 .34 .30
CAL YR 1981 TOTAL 729739 MEAN 1999 MAX 4680 MIN 420 CPFSM .40 IN 5.36
WTR YR 1982 TOTAL 1110006 MEAN 3041 MAX 7180 MIN 867 CFSM .60 1IN 8.16
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MISSISSIPPI RIVER MAIN STEM

05227500 MISSISSIPPI RIVER AT AITKIN, MN

LOCATION.--Lat 46°932'26", long 93°42'26", in SWiNW: sec.24, T.47 N., R.27 W., Aitkin County, Hydrologic Unit
07010104, on right bank upstream side of highway bridge at north edge of Alitkin, 1 mi (1.6 km) downstream from
Ripple River and at mile 1,055.9 (1,698.9 km) upstream from Ohio River.

DRAINAGE AREA.--6,140 mi2 (15,900 km2), approximately.
PERIOD OF RECORD.--March 1945 to current year.

GAGE.--Water-stage recorder. Datum of gage is 1,182.41 ft (360.40 m) National Geodetic Vertical Datum of 1929
(levels by Corps of Engineers). Mar. 1, 1945, to Mar. 14, 1961, nonrecording gage, and Mar. 15, 1961, to Sept.
30, 1967, water-stage recorder at same site at datum 3.0 ft (0.9 m) higher. Diversion channel: Non-recording
gage. Datum of gage is 1,182.02 £t (360.28 m) National Geodetic Vertical Datum of 1929. Apr. 9, 1955, to Apr.
10, 1956, nonrecording gage at site 4 mi (6 km) downstream at different datum. Apr. 11, 1956, to Sept. 30,
1967, nonrecording gage at same site at datum 3.0 £t (0.9 m) higher.

REMARKS.--Records good except those for winter period, which are fair. Flow regulated by Winnibigoshish Lake (see
sta 05201000), Leech Lake (see sta 05206000), Pokegama Lake (see sta 05210500), and Sandy Lake (see sta
05218500). Water diverted at medium and high stages into Aitkin diversion channel 6.5 mi (10.5 km) above
station, bypasses station and returns to river 15.5 mi (24.9 km) below station. Diversion began Apr. 2, 1955.
These records include flow in diversion channel.

AVERAGE DISCHARGE.--37 years, 2,901 £t3/s (82.16 m3/s), 6.42 in/yr (163 mm/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 20,030 £t3/s (566 m3/s) May 20, 1950, gage height, 22.49 Tt
(6.855 m), present datum; minimum, 151 £t3/s (4.28 m3/s) Sept. 1, 1961, gage height, 0.60 £t (0.183 m).

EXTREMES FOR CURRENT YEAR.--Maximum dally discharge, 12,200 ££3/s (346_m3/s) Apr, 24; minimum daily, 900 £t3/s
(25.5 m3/s) Sept. 11, 12. River_gage: Maximum discharge, 6,510 f£t3/s (184 m3/s) Apr. 24, gage height, 16.02 ft
(4.883 m); minimum daily, 900 £t3/s (25.5 m3/s) Sept. 11, 12.

Diversion gage: Maximum discharge, 5,660 £t3/s (160 m3/s) Apr. 24, gage height, 16.18 £t (4.932 m), from graph
based on gage readings; no flow on many days.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982
MEAN VALUES

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
1 1800 5480 3250 2320 2210 2070 2570 10500 7930 2960 2250 1030

2 1790 5430 3240 2320 2200 2070 2750 10300 7510 2840 2140 1040

3 1860 5330 3230 2320 2200 2070 3000 10000 7130 2670 2140 1010

4 2060 5200 3170 2320 2200 2070 3250 9730 6770 2610 2100 992

5 2170 5120 3110 2310 2200 2020 3600 9610 6340 2620 2030 964

6 2340 5030 3000 2310 2200 2020 4000 9420 5970 2610 1920 960

7 2630 4840 2950 2300 2200 2020 4400 9260 5490 2440 1850 954

8 3230 4650 2850 2300 2200 2020 4550 9120 5230 2150 1800 971

9 3570 4480 2800 2300 2200 2010 4600 8970 4880 2270 1760 1000
10 3680 4310 2700 2300 2190 2010 4650 8820 4740 2540 1710 970
11 3660 4110 2500 2300 2190 2010 4850 8740 | 4740 2950 1680 900
12 3620 4020 2380 2300 2180 2010 5300 8610 | 4650 3130 1690 900
13 3580 3970 2380 2300 2180 2010 5900 8660 ‘ 4510 3240 1680 1060
14 3640 3920 2450 2290 2180 2010 6800 8720 4240 3380 1590 1370
15 3990 3900 2550 2290 2180 1960 8100 8760 ‘ 4olo 3210 1500 1540

I

16 4380 3840 2550 2290 2180 1960 9600 8810 I 3840 2940 1390 1690
17 4700 3760 2500 2280 2180 1960 10500 8810 3810 2630 1330 1900
18 5070 3650 2500 2280 2180 1960 11100 9070 3700 2440 1300 1990
19 5410 3580 2400 2280 2130 2000 11100 9400 3610 2290 1360 2060
20 5680 3540 2370 2280 2130 2000 11200 9580 3520 2160 1320 2050
21 5810 3450 2370 2280 2120 2000 11500 9690 3490 2100 1280 2000
22 5920 3360 2380 2280 2120 2000 11800 9700 3480 2180 1270 1950
23 6000 3270 2350 2280 2120 2000 12100 9630 3440 2320 1260 1890
24 6030 3290 2380 2270 2120 2000 12200 9540 3370 2360 1250 1860
25 6030 3320 2390 2270 2120 2000 12000 9400 3380 2350 1240 1830
26 5970 3300 2390 2270 2120 2060 11800 9350 3380 2400 1200 1740
27 5910 3290 2390 2260 2120 2060 11500 9250 3340 2490 1170 1700
28 5810 3280 2390 2260 2070 2120 11300 8920 3270 2560 1160 1660
29 5730 3280 2380 2260 -— 2140 11000 8720 3220 2550 1170 1670
30 5630 3260 2380 2260 -— 2210 10800 8570 3140 2450 1160 1670
31 5560 -— 2380 2210 -— 2350 -— 8380 -— 2380 1100 ——
TOTAL 133260 121260 81060 70890 60620 63200 237820 286040 ﬂ§6160 80220 47800 43321
MEAN 4299 hoy2 2615 2287 2165 2039 7927 9227 4539 2588 1542 144
MAX 6030 5480 3250 2320 2210 2350 12200 10500 7930 3380 2250 2060
MIN 1790 3260 2350 2210 2070 1960 2570 8380 3140 2100 1100 900
CFSM .70 .66 .43 +37 .35 <33 1.29 1.50 LTh .42 .25 .24
IN. .81 .73 .49 43 .37 .38 1.44 1.73 .82 .49 .29 .26

CAL YR 1981 TOTAL 890460 MEAN 2440 MAX 6100 MIN 540 CFSM .40 IN 5.39
WTR YR 1982 TOTAL 1361651 MEAN 3731 MAX 12200 MIN 900 CFSM .61 IN 8.25
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PINE RIVER BASIN

05230500 PINE RIVER RESERVOIR AT CROSS LAKE, MN

LOCATION.--Lat 46°40'09", long 94C06'44", in SWENW# sec.21, T.137 N., R.27 W., Crow Wing County, Hydrologic Unit
07010105, at dam on Pine River, at outlet of Cross Lake at village of Cross Lake.

DRAINAGE AREA.--562 mi2 (1,456 km2).
PERIOD OF RECORD.--March 1886 to current year. Monthend contents only for some periods, published in WSP 1308.

GAGE .--Water-stage recorder. Datum of gage is National Geodetic Vertical Datum of 1929 (levels by Corps of
Engineers). Prior to May 3, 1949, nonrecording gage at same site and datum.

REMARKS.--Reservoir is formed by Trout, Whitefish, Rush, and Cross Lakes and several other natural lakes controlled
by timber crib dams; storage began in 1886; dam completed in 1886. Capacity between elevatigns 1,226.32 ft
(373.782 m) and &,234.82 £t (376.373 m).(maximum allowable range) is 118,703 acre-ft (146 hm3) of which 53,272
acre-ft (65.7 hm3) 1s controlled storage between elevations 1,226.32 ft (373.782 m) and 1,230.32 ft (375.002 m)
(normal operatin% range). Contents shown herein are contents above an elevation 1,216.00 ft (340.157 m). Prior
to September 1978, published contents as contents above elevation 1,218.67 £t (371.451 m). Water is used to
benefit navigation on Mississippi River below Minneapolis.

COOPERATION.-~Records furnished by Corps of Engineers.

EXTREMES FOR PERIOD OF RECORD.--Maximum contents observed, 173,600 acre-ft (214 hm3) capacity gable then in use,
July 10, 1916, elevation, 1,234.56 £t (376.294 m); minimum observed, 1,310'acre-ft (1.62 hm>) below zero of
capacity table then in use, Aug. 20, 1918, elevation, 1,217.67 ft (371.146 m).

EXTREMES FOR CURRENT YEAR.--Maximum_contents, 105,260 acre-ft (130 hm3) May 21, elevation, 1,229.69 £t (374.810 m);
minimum, 71,610 acre-ft (88.3 hm3) Feb. 17-19, elevation, 1,227.17 ft (374.041 m).

MONTHEND ELEVATION AND CONTENTS, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982

Elevation Contents Change in contents
Date (feet) (acre-feet) (acre-feet)

Septe 30 teeceecnnnocecrsrssssnsscsssnsecnssssnsansennsenes 1229.19 98440
0Cte 31 tivuneeeoesoscncncosesssscscnnnsnsosssansonnanans 1229.13 97620 -820
NOVe 30 ceeevevensscooonsenconocesasosennsnssensosnnsoosscss 1228.53 89540 -8080
T O 1228.62 90750 +1210

CAL YR 1981 .iuvevevvrannsossacsrsnnsosaasossnasnscnnans -1750
Jan. 31 tieeieeccriensnssnesersresenssansansnsensssannene 1227.45 75260 -15490
Febe 2B tetirureseconorensssncessonsssossssascsnsoncnsons 1227.27 72910 -2350
L < B 1227.78 79590 +6680
APPe 30 teesevennoscesnsoconsssosssrnnsasarensssnsssassns 1229.07 96810 +17220
May Y 1229.40 101290 +4480
JUNE 30 tevvevveocnssoncencscessssseosvosssssvsserccscenes 1229.43 101700 +410
July 31 1229.29 99790 - -1910
Aug. 31 1229.23 98980 -810
Sept. 30 1229.23 98980 0

WTR YR 1982 4oruveenoronessnsorossacsscncassnasscessnnse +540
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PINE RIVER BASIN

05231000 PINE RIVER AT CROSS LAKE DAM, AT CROSS LAKE, MN

LOCATION.--Lat 46°40'09", long 9QUC06'44", in SWENW2 sec.21, T.137 N., R.27 W., Crow Wing County, Hydrologic Unit
07010105, at dam at outlet of Cross Lake at Village of Cross Lake.

DRAINAGE AREA.--562 mi2 (1,456 km?).

PERIOD OF RECORD.--April 1886 to current year. Monthly discharge only for some periods, published in WSP 1308.
Published as "below Pine River Reservoir" 1895-1916, 1929, and as "at Pine River Dam, at Cross Lake" 1941-56.

GAGE.--Water-stage recorder, headwater gage, and nonrecording tailwater gage. Datum of gages is 1,216.32 ft
(370.734 m) National Geodetic Vertical Datum of 1929 (levels by Corps of Engineers). Mar. 26, 1886, to May 31,
1929, nonrecording gages on headwater and tail water at same sites and datum. June 1 to Nov. 30, 1929, non-
recording gage in tailwater at datum 1.60 ft (0.49 m) lower. Dec. 1, 1929, to May 2, 1949, nonrecording gage on
headwater and Dec. 1, 1929, to August 1949, nonrecording gage on tailwater at present sites and datum.

REMARKS.--Discharge computed principally on basis of modified weir formula, the head being obtained from twice-
daily readings on tailwater gage and from headwater recorder. Flow completely regulated by Pine River Reservoir
(station 05230500).

COOPERATION.--Computations of daily discharge furnished by Corps of Engineers.

AVERAGE DISCHARGE (unadjusted).--96 years, 217 rt3/s (6.145 m3/s), 5.24 in/yr (133 mm/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum daily discharge, 2,250 £t3/s (63.7 m3/s) in June 1896 (does not include
flow bypassing dam through crevasse); no flow at times.

EXTREMES FQR CURRENT YEAR.--Maximum daily discharge, 1,600 £t3/s (45.3 m3/s) May 22-24; minimum daily, 30 ft3/s
(0.85 m>/s) Aug. 10-Sept. 13.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982

MEAN VALUES

DAY oCcT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
1 75 420 150 150 610 100 102 250 830 150 125 30

2 75 420 150 150 348 100 102 250 590 150 125 30

3 75 420 150 150 450 100 106 250 590 150 70 30

4 140 U20 150 150 450 100 106 250 590 150 70 30

5 140 420 150 150 450 100 106 450 263 150 70 30

6 236 420 150 150 345 100 225 550 250 150 70 30

7 250 420 150 150 330 100 225 550 250 150 70 30

8 250 420 150 150 330 100 230 430 160 448 70 30

9 250 420 150 150 330 100 230 430 160 490 70 30
10 250 420 150 150 200 100 307 430 160 243 30 30
11 250 420 150 150 200 100 300 430 160 220 30 30
12 250 420 150 150 200 100 300 430 243 220 30 30
13 410 420 150 150 200 100 360 430 260 275 30 30
14 515 420 150 150 200 100 360 430 260 275 30 125
15 530 420 150 334 200 100 382 660 260 275 30 125
16 530 420 150 412 200 100 416 660 45 275 30 395
17 400 260 150 412 200 100 416 660 48 275 30 395
18 400 260 150 412 200 100 461 950 48 275 30 200
19 500 260 150 610 200 100 472 1350 22 275 30 200
20 560 260 150 610 100 100 552 1350 20 181 30 200
21 560 260 150 610 100 100 568 1350 200 150 30 200
22 560 260 150 610 100 100 552 1600 200 200 30 113
23 560 260 150 610 100 100 552 1600 150 200 30 100
24 560 260 150 610 100 100 552 1600 150 125 30 100
25 560 260 150 610 100 100 552 1180 150 125 30 100
26 560 260 150 610 100 100 545 1100 150 125 30 100
27 300 260 150 610 100 100 234 1100 150 125 30 100
28 300 260 150 610 100 100 234 1100 150 125 30 60
29 300 260 150 610 —— 100 234 875 150 125 30 60
30 300 260 150 610 _— 100 234 830 150 125 30 60
31 420 — 150 610 — 100 _— 830 —— 125 30 —
TOTAL 10966 10360 4650 11600 6543 3100 10015 24355 8462 6327 1400 3023
MEAN 354 345 150 37U 2314 100 334 786 282 204 45.2 101
MAX 560 420 150 610 610 100 568 1600 830, 490 125 395
MIN 75 260 150 150 100 100 102 250 150 125 30 30
CFSM .63 .61 .27 .67 42 .18 .59 1.40 .50 .36 .08 .18
IN. .73 .69 .31 77 .43 .21 .66 1.61 .56 .42 .09 .20

CAL YR 1981 TOTAL 73700 MEAN 202 MAX 560 MIN 40 CFSM .36 IN 4.88
WTR YR 1982 TOTAL 100801 MEAN 276 MAX 1600 MIN 30 CFSM .49 IN 6.67



CROW WING RIVER BASIN
05245100 LONG PRAIRIE RIVER AT LONG PRAIRIE, MN
LOCATION.--Lat 45°58'30", long 94°51'56", in NEZNWi sec.20, T.129 N., R.33 W., Todd County, Hydrologic Unit
07010108, on right bank 90 ft (27 m) upstream from bridge on First Avenue at Long Prairie and 400 ft (122 m)
downstream from Venewltz Creek.
DRAINAGE AREA.--432 mi2 (1,119 km2).

PERIOD OF RECORD.--October 1971 to current year.

53

GAGE.--Water-stage recorder. Datum of gage is 1,281.74 £t (390.674 m) National Geodetic Vertical Datum of 1929.

REMARKS.~-Records good except those for winter period, which are fair.
AVERAGE DISCHARGE.--11 years, 145 ft3/s (4.106 m3/s), 4.56 in/yr (116 mm/yr).

EXTREMES FOR PERIOD OF RECORD.--Maxigum discharge, 3,270 rt3/s (92.6 m3/s) July 22, 1972, gage height, 9.37 ft
(2.856 m); minimum daily, 0.84 rt3/s (0.02 m3/s) Jan. 12-18, 1977.

EXTREMES FOR CURRENT YEAR.--Maximum dischar‘ge3 1,260 £t3/s (35.7 m3/s) Apr. 5, gage helght, 7.54 £t (2.298 m)
/

(backwater from ice); minimum daily, 34 £t3/s (0.96 m3/s) Dec. 17 to Jan. 31, Mar. 8-11; minimum gage height
1.36 £t (0.415 m) Dec. 5 (backwater from ice).

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982

3

MEAN VALUES

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
1 69 88 56 34 35 38 505 283 283 182 118 78

2 68 86 56 34 36 38 530 275 266 169 112 76

3 69 82 52 34 38 38 670 266 251 165 107 70

4 82 80 45 34 38 36 895 261 240 154 103 68

5 79 79 42 34 4o 36 1130 264 223 141 104 70

6 84 77 45 34 Lo 35 950 268 219 154 102 70

7 83 76 50 34 43 35 840 271 230 192 99 69

8 84 75 4y 34 43 34 735 264 236 196 96 71

9 83 73 42 34 43 34 660 259 227 206 93 71
10 83 71 40 34 43 34 560 257 220 210 89 69 -
11 80 71 40 34 43 34 525 252 212 208 86 68
12 79 71 40 34 43 36 577 252 204 201 83 83
13 96 69 38 34 43 36 616 269 193 193 82 94
14 142 69 38 34 43 36 766 302 183 190 79 91
15 141 68 36 34 43 38 896 325 179 179 77 101
16 144 68 35 34 43 40 916 362 175 226 75 102
17 152 68 34 34 43 40 808 432 171 248 85 101
18 163 68 34 34 40 40 724 590 169 248 87 101
19 159 66 34 34 40 42 650 619 164 248 83 96
20 157 53 34 34 38 50 577 588 161 251 77 91
21 143 49 34 34 38 58 519 556 159 247 T4 86
22 129 56 34 34 38 58 u72 522 155 229 72 80
23 115 54 34 34 38 58 43y h72 151 204 T4 78
24 102 57 34 34 38 60 401 431 241 184 73 75
25 104 61 34 34 38 62 376 395 278 176 72 75
26 106 60 34 34 38 62 355 361 283 161 T4 73
27 102 55 34 34 38 62 338 340 262 148 78 70
28 99 54 34 34 38 65 324 319 236 12 76 70
29 95 58 34 34 — 82 304 307 222 137 TU 80
30 93 58 34 34 — 114 289 302 200 128 T4 77
31 90 — 34 34 — 305 _— 290 -— 123 T4 —
TOTAL 3275 2020 1209 1054 1122 1736 18342 10954 6393 5840 2652 2hoy
MEAN 106 67.3 39.0 34,0 40,1 56.0 611 353 213 188 85.5 80.1
MAX 163 88 56 34 43 305 1130 619 283 251 118 102
MIN 68 49 34 34 35 34 289 252 151 123 72 68
CFSM .25 .16 .09 .08 .09 .13 1.41 .82 .49 .uh .20 .19
IN. .28 .17 .10 .09 .10 .15 1.58 .94 .55 .50 .23 .21

CAL YR 1981 TOTAL 35129 MEAN 9
5

6.2 MAX 251 MIN 34 CFSM .22 IN 3.02
WTR YR 1982 TOTAL 57001 MEAN 156

MAX 1130 MIN 34 CPSM .36 IN 4.91
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CROW WING RIVER BASIN

05246500 GULL LAKE NEAR BRAINERD, MN

LOCATION.--Lat 46°24'40", long 94°21'26", in Ni sec.20, T.134 N., R.29 W., Cass County, Hydrologic Unit 07010106,
in pool of dam on Gull River, 800 ft (244 m) south of outlet of Gull Lake, 0.2 mi (0.3 km) upstream from Gull
Lake Dam, and 8 mi (13 km) northwest of Brainerd.

DRAINAGE AREA.--287 mi2 (743 km2).

PERIOD OF RECORD.--August 1911 to current year. Prior to October 1941 monthend contents only, published in WSP
1308. Published as Gull Lake Reservoir October 1941 to September 1956.

GAGE.--Water-stage recorder., Datum of gage is National Geodetic Vertical Datum of 1929 (levels by Corps of Engin-
eers). Prior to Aug. 10, 1949, nonrecording gage 800 ft (244 m) north of present site at same datum. Aug. 11,
1949, to June 30, 1973, water-stage recorder at present site and at datum 1,188.14 £t (362.145 m) adjustment of
1912. ‘

REMARKS.--Reservoir is formed by Gull Lake and several other natural lakes controlled by concrete dam completed in
1913; storage began in 1912. Capacity between elevation 1,192.75 ft (363.550 m) and 1,194.75 £t (364.160 m)
(maximum allowable range and normal operating range) is 26,008 acre-ft (32.1 hm3). Contents shown herein are
contents above elevation 1,188.00 ft (362.102 m). Prior to September 1978, published contents as contents above
elevation 1,188.75 ft (362.331 m). Water is used to benefit navigation on Mississippi River below Minneapolis.

COOPERATION.--Records furnished by Corps of Engineers.

EXTREMES FOR PERIOD OF RECORD.--Maximum contents, 74,800 acre-ft (92.2 hm3) capacity tgble then in use, June 30,
1914, elevation, 1,195.05 ft (364.251 m); minimum observed, 22,250 acre-ft (27.4 hm>) capacity table then in
use, Mar. 20, 1924, elevation, 1,190.75 ft (362.941 m).

EXTREMES FOR CURRENT YEAR.-~Maximum congents, 69,870 acre-ft (86.1 hm3) May 20, 21, elevation, 1,194.62 £t (364.120
m); minimum, 45,440 acre-ft (56.0 hm3) Mar. 19, elevation, 1,192.74 £t (363.547 m).

MONTHEND ELEVATION AND CONTENTS, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982

Elevation Contents Change in contents
Date (feet) (acre-feet) (acre-feet)

Septe 30cuscecossencoscacsssscocssrscssscssoscacsonnsssnsasans 1193.85 59800
O0Cte 3leeesesesssessnorsocosscsacoscensrnscsncsnassassense 1193.83 59540 -260
NOVe 30 tevereeesnsovssosnnssasnssossasonsensssensssansns 1193.39 53830 -5710
3 O 5 1193.16 50860 -2970

CAL YR 1981 uiieeeunarsronnossanessnenssssnsnnsonssnnne -3620
TS« T 5 1193.00 48790 -2070
Febe 28 1iiienecerescesosseenososnsccsnsasenssensnconnsans 1192.80 46210 -2580
MAPe 31 tecevvrosencasseaossssosssensassonscsssssssscnasas 1192.78 45950 -260
Apr. 30 1193.95 61110 +15160
May 31 1194.25 65020 ) +3910
June 30 1194.05 62410 -2610
July 31 1193.93 60850 -1560
AUZe 31 tenvevocvosnencessosncsossosesssnconcsnnancnannns 1193.81 59280 -1570
SePte 30 ceeerecsarossessscnsosesorosssencacnssersancscnsos 1193.92 60720 +1440

WIR YR 1982 4erervunnrenencoeocennencocaccssanososnsosnn +920
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CROW WING RIVER BASIN

05247000 GULL RIVER AT GULL LAKE DAM, NEAR BRAINERD, MN

LOCATION.—-Lat 46%°24'40", long 94°21'12", in sec.20, T.134 N., R.29 W., Cass County, Hydrologic Unit 07010106, in
headwater and tailwater of dam at outlet of Gull Lake, 8 mi (13 km) northwest of Brainerd.

DRAINAGE AREA.--287 mi2 (743 km2).

PERIOD OF RECORD.--August 1911 to current year. Monthly discharge only for some periods, published in WSP 1308.
Published as "Gull Lake Reservoir" 1929.

GAGE.--Water-stage recorder on headwater and nonrecording gage on tallwater. Datum of gages 1s National Geodetic
Vertical Datum of 1929 (levels by Corps of Engineers). August 1911 to May 23, 1929, and Dec. 1, 1929, to Aug.
1, 1949, both gages were nonrecording gages at same site and datum in use. May 24 to Nov, 30, 1929, non-
recording gage 500 ft (152 m) downstream at different datum. Aug. 2, 1949, to June 30, 1973, at present sites
with datum of gage at 1,188.14 ft (362.145 m) adjustment of 1912.

REMARKS.--Discharge computed at dam on basis of modified weir formulas, the head being obtalned from twice-daily
readings on tailwater gage and from headwater recorder. Flow completely regulated by Gull Lake (station
05246500).

COOPERATION.--Computations of daily discharge furnished by Corps of Engineers.

AVERAGE DISCHARGE (unadjusted).--71 years, 107 ft3/s.(3.030 m3/s), 5.06 in/yr (129 mm/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum daily discharge, 1,120 £t3/s (31.7 m3/s) May 15, 1938; no flow at times.

EXTREMES FQR CURRENT YEAR.--Maximum daily discharge, 568 £t3/s (16.1 m3/s) Apr. 21; minimum daily, 20 £t3/s
(0.57 m3/s) Oct. 1-5.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982
MEAN VALUES

DAY 0oCcT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
1 20 240 112 106 102 100 102 243 513 250 32 31
2 20 250 108 106 102 100 102 243 480 245 32 31
3 20 240 108 106 102 100 106 243 500 165 32 31
il 20 240 108 106 102 100 106 120 500 140 32 31
5 20 2540 108 106 102 100 106 122 120 140 32 31
6 88 240 106 102 102 100 225 122 120 140 32 31
7 162 240 106 102 102 100 225 122 120 140 32 31
8 162 240 106 104 102 100 230 210 120 245 32 31
9 162 240 106 102 102 100 230 210 120 245 32 31
10 162 240 106 100 102 100 307 210 120 245 31 31
11 162 240 106 100 102 100 300 210 120 245 31 31
12 162 230 106 100 102 100 300 210 120 240 31 31
13 162 230 106 100 102 100 360 210 120 140 31 31
14 162 230 106 102 102 100 360 330 120 140 31 31
15 162 230 106 102 102 100 382 330 53 140 31 31
16 162 230 106 100 102 100 416 500 53 140 31 196
17 165 96 106 100 102 100 416 500 53 240 31 196
18 168 100 106 100 102 100 461 512 53 240 31 94
19 168 100 106 102 102 100 472 525 93 240 31 94
20 168 100 106 102 102 100 552 550 93 137 31 94
21 168 96 106 102 102 100 568 550 93 137 31 94
22 240 96 106 102 102 100 552 550 93 137 31 94
23 240 96 106 104 102 100 552 550 93 137 31 50
2y 240 96 106 100 102 100 552 540 93 59 31 50
25 240 96 106 102 102 100 552 525 250 59 31 50
26 240 96 106 102 102 100 545 525 250 59 31 50
27 240 96 106 102 102 100 234 525 250 59 31 50
28 240 96 106 100 102 100 234 512 245 59 31 50
29 240 96 106 104 —_— 100 234 512 137 59 31 50
30 240 96 106 102 _— 100 234 512 250 59 31 50
31 240 -— 106 102 — 100 _— 500 —_— 33 31 -—-
TOTAL 5045 5146 3300 3170 2856 3100 10015 11523 5345 4714 970 1727
MEAN 163 172 106 102 102 100 33} 372 178 152 31.3 57.6
MAX 240 240 112 106 102 100 568 550 513 250 32 196
MIN 20 96 106 100 102 100 102 120 53 33 31 31
CFsM .57 .60 .37 .36 .36 .35 1.16 1.30 .62 .53 .11 .20
IN. .65 .67 43 A1 .37 4o 1.30 1.49 .69 .61 .13 .22

CAL YR 1981 TOTAL 34183 MEAN 93.7 MAX 410 MIN 14 CFSM .33 IN 4.43
WTR YR 1982 TOTAL 56911 MEAN 156 MAX 568 MIN 20 CFSM .54 IN 7.38
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CROW WING RIVER BASIN

05247500 CROW WING RIVER NEAR PILLAGER, MN
LOCATION.--Lat®46 18'18", long 9U°22'38", in SWiNEi sec.30, T.133 N., R.29 W., Cass County, Hydrologic Unit
07010106, at Sylvan dam powerplant of Minnesota Power & Light Co., 3.6 mi (5.8 km) above mouth and 4.9 mi
(7.9 km) southeast of Pillager.

PERIOD OF RECORD.--October 1968 to current year. Records for August 1924 to September 1968 avallable in files of
the Minnesota district office.

REMARKS.--Records poor. Discharge computed on basis of powerplant records. Records for Oct. 1, 1968 to Sept. 30,
1975, were adjusted for storage change in the Sylvan dam reservolr. Flow partly regulated by powerplants and
Gull Lake (station 05246500).

COOPERATION.~~Records collected by Minnesota Power & Light Co. under general supervision of Geological Survey, in
connection with a Federal Power Commission project.

AVERAGE DISCHARGE.--14 years, 1,244 ft3/s (35.23 m3/s).

EXTREMES_FOR PERIOD_OF RECORD.--Maximum daily discharge, 16,600 rt3/s (470 m3/s) Apr. 12, 13, 1969; minimum daily,
60 £t3/s (1.70 m3/s) Aug. 10, 11, 13, 14, 1976

EXTREMES OUTSIDE PERIOD OF RECORD.--Maximum daily discharge since 1924, 18,300 rt3/s (518 m3/s) Apr. 14, 1965.

EXTREMES FOR CURRENT YEAR.--Maximum daily discharge, 5 450 ft3/s (154 m3/s) Apr. 18; minimum daily, 271 ft3/s (7.67
m>/s) June 6, due to regulation.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982
MEAN VALUES

DAY oCcT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
1 559 1390 924 589 425 691 1570 1330 1290 1810 689 Uo7

2 696 1390 865 4oy 453 756 2200 1320 1290 1720 902 366

3 731 1400 699 424 496 817 2900 1320 1300 1640 941 521

i 1020 1400 839 503 424 726 3020 2000 1300 1610 940 356

5 912 1400 662 577 372 818 4150 2570 1020 1110 746 681

6 935 1400 507 42y 415 754 4580 1930 271 1040 616 466

7 934 1400 741 457 424 597 4840 1350 2530 1300 617 388

8 936 1400 752 42y 380 423 4940 1830 1650 1400 725 618

9 935 990 807 492 425 283 4960 2290 1320 1540 725 u1lh
10 933 1020 591 582 388 709 4950 2220 1340 1690 686 403
11 931 1020 4ys 565 415 719 4900 2230 1360 1870 650 372
12 932 1070 424 574 539 612 4860 2340 1430 1700 380 554
13 1110 1020 773 525 557 479 4920 2610 1660 1650 475 688
14 1410 1020 909 379 453 421 5020 2820 1560 1620 486 687
15 1390 1250 536 519 4y2 378 4950 3080 1310 1470 419 868
16 1380 1180 662 622 555 651 5220 3230 1480 1400 419 663
17 1330 1020 845 601 520 691 5380 4140 1760 1400 512 972
18 1160 851 549 614 417 623 5450 4940 1420 1410 543 94y
19 1390 804 622 615 421 554 5380 4730 1070 1590 652 942
20 1390 1170 606 623 421 564 5200 4500 1170 1470 507 942
21 1410 707 583 622 41l 621 4910 4480 1260 1400 686 902
22 1380 617 687 622 623 538 4610 4420 1140 1530 529 360
23 1390 842 573 622 689 431 3720 3890 1140 1460 403 722
2y 1400 971 648 577 689 422 3110 3030 1230 1210 419 861
25 1400 99y 657 580 592 573 2860 2330 1550 1010 365 491
26 1400 890 657 589 554 690 2740 1980 1780 811 464 601
27 1400 859 64y 588 583 689 1390 1650 1850 821 394 41y
28 1400 900 622 hy7 699 72k 1340 1400 1860 938 419 702
29 1400 925 642 487 _— 762 1330 1310 1880 919 481 806
30 1400 924 740 557 _— 9L} 1330 1310 1800 900 366 7717
31 1400 — 623 363 — 1220 — 1300 - 887 550 —
TOTAL 36394 32224 20834 16587 13785 19880 116730 79880 43021 42326 17706 18888
MEAN 1174 1074 672 535 492 641 3891 2577 1434 1365 571 630
MAX 1410 1400 924 623 699 1220 5450 4940 2530 1870 941 972
MIN 559 617 4oy 363 372 283 1330 1300 271 811 365 356

CAL YR 1981 TOTAL 296585 MEAN 813 MAX 1420 MIN 283
WTR YR 1982 TOTAL 458255 MEAN 1255 MAX 5450 MIN 271



57
MISSISSIPPI RIVER MAIN STEM

05267000 MISSISSIPPI RIVER NEAR ROYALTON, MN

LOCATION (REVISED).--Lat 45°51'41", long 94°21'33", in lot 2, sec.20, T.39 N., R.32 W., Morrison County, Hydrologic
Unit 07010104, at plant of Minnesota Power & Light Co., 4 mi (6.4 km) northwest of Royalton, 4.5 mi (7.2 km)
downstream from Swan River, and at mile 956 (1,538 km) upstream from Ohio River.

DRAINAGE AREA.--11,600 mi2 (30,000 km?2), approximately.’

N WATER-DISCHARGE RECORDS

PERIOD OF RECORD.--March 1924 to current year.

REMARKS.--Records poor. Discharge computed on basis of powerplant records. Flow partly regulated by powerplants
and Winnibigoshish, Leech, Pokegama, Sandy, and Gull Lakes and by Pine River Reservolr (see stations 05201000,
05206000, 05210500, 05218500, 05230500, 05246500).

COOPERATION.--Records collected by Minnsota Power & Light Co. under general supervision of U.S. Geplogical Survey,
in connection with a Federal Power Commission project.

AVERAGE DISCHARGE.--58 years, 4,477 £t3/s (126.8 m3/s), 5.24 in/yr (133 mm/yr).
EXTREMES §OR PERIOD gF RECORD.--Maximum daily discharge, 37,700 £t3/s (1,670 m3/s) Apr. 16, 1965; minimum daily,
/ m

254 ft/s (7.19 /8) Nov. 25, 1936. ]
EXTREMES FgR CURRENT YEAR.--Maximum daily discharge, 33,600 £t3/s (952 m3/s) Apr. 19; minimum daily, 1,660 f£t3/s
(47.0 m2/s) Sept. 3.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982

MEAN VALUES
DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
1 2840 9870 5180 3630 3550 3200 6290 20700 17000 6300 4030 2100
2 2580 9760 5180 3630 3720 3100 8380 19800 16200 5960 3590 2100
3 2950 9350 4850 3460 3760 3230 9730 18400 15600 5670 3390 1660
4 3710 9420 5200 3520 3530 3480 10100 19300 14200 5650 3630 1920
5 4110 9440 4060 3530 3600 3360 13700 18100 13400 4810 3260 1860
6 3780 9440 3230 3630 3480 3230 14100 17800 12100 5040 3230 2340
7 4940 8840 3780 3360 3430 3230 14700 15600 12900 5180 2980 1770
8 4740 8540 4780 3600 3430 3210 15500 15100 10800 5190 3200 1740
9 6100 7540 3880 3200 3320 3080 16300 15800 9830 5100 2790 2000
10 6250 7320 3340 3440 3330 3160 16600 16400 8530 6050 2990 1840
11 7000 7560 3300 3710 3400 3100 16300 16300 8180 6510 2740 1900
12 6680 7130 3620 3230 3230 3200 16100 15800 8790 7370 2580 2060
13 6650 7090 3550 3310 3230 2940 16500 16000 8510 6500 2440 2300
14 7090 7090 3000 3580 3270 3160 19200 16800 7770 7050 2900 2610
15 7200 7090 2900 3160 3200 3050 22300 16900 7000 7090 2580 2850
16 7560 7200 2420 3380 3330 2900 26500 18000 6740 7010 2490 4210
17 8720 7310 2860 3400 3210 3200 29600 18700 7440 6090 2760 3700
18 8890 7310 2640 3380 3180 3080 32800 22200 7870 5690 2580 3860
19 9720 6650 2910 3650 3260 3130 33600 27300 6690 5690 2380 3900
20 10300 6290 3030 3370 3210 3030 32400 27400 6590 5690 2530 3840
21 10600 5650 3210 3360 3330 2930 28600 26300 6320 4980 2310 3740
22 10500 5300 3230 3720 3100 3300 30000 26100 6160 4470 2500 3480
23 10600 5180 3180 3560 3320 3080 28400 25000 6180 4610 2380 3190
24 10700 5180 3310 3680 3300 3080 27400 24400 6820 4710 2130 3230
25 10800 5180 3580 3500 3230 3060 26100 22100 6970 4710 2130 3040
26 10700 5650 3630 3450 3700 3180 25800 21100 6890 4710 2080 3000
27 10200 5220 3630 3450 3220 3260 24900 20800 6970 4290 2260 2960
28 10200 5180 3590 3700 3230 3430 23800 19800 7010 4200 2130 2820
29 10300 5180 3730 3510 —_— 3280 23100 18800 7000 4230 2050 3100
30 9840 5180 3630 3580 _— 4030 21800 18500 6720 4330 2060 2930
31 9790 — 3550 3650 — 4630 _— 17600 _— 3980 2100 -—
TOTAL 236040 213140 111980 108330 94100 100330 630600 612900 273180 168860 83200 82050
MEAN 7614 7105 3612 3495 3361 3236 21020 19770 9106 5447 2684 2735
MAX 10800 9870 5200 3720 3760 4630 33600 27400 17000 7370 4030 4210
MIN 2580 5180 2420 3160 3100 2900 6290 15100 6160 3980 2050 1660
CFSH .66 .61 .31 .30 .29 .28 1.81 1.70 .79 R} .23 .24
IN. .76 .68 .36 .35 .30 32 2.02 1.97 .88 54 .27 .26
CAL YR 1981 TOTAL 1605020 MEAN 4397 MAX 10800 MIN 1060 CPSM .38 1IN 5.15
WTR YR 1982 TOTAL 2714710 MEAN 7438 MAX 33600 MIN 1660 CFSM .64 IN 8.71



58 MISSISSIPPI RIVER MAIN STEM

05267000 MISSISSIPPI RIVER NEAR ROYALTON, MN--Continued
(National stream-quality accounting network station)

WATER-QUALITY RECORDS
PERIOD OF RECORD.--Water years 1963-66, 1975 to current year.
PERIOD OF DAILY RECORD,--

SPECIFIC CONDUCTANCE:
WATER TEMPERATURES:

November 1980 to September 1982.
November 1980 to September 1982.

INSTRUMENTATION .~~Water-quality minimonitor since November 1980.
REMARKS.--Letter X indicates non-ideal colony count. Letter E indicates estimated value.
EXTREMES FOR PERIOD OF DAILY RECORD,--
SPECIFIC CONDUCTANCE: Maximum, 819 micromhos July 26, 1981; minimum, 157 micromhos May 9, 1981.
WATER TEMPERATURES: Maximum, 31.0°C July 18, 1981; minimum, 0.0°C several days during winter period.
EXTREMES FOR CURRENT YEAR.--
SPECIFIC CONDUCTANCE: Maximum, 347 micromhos Mar. 20; minimum, 157 micromhos May 9.
WATER TEMPERATURES: Maximum, 30.5°C Aug. 5; minimum, 0.0°C several days during winter period.

WATER QUALITY DATA, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982

SPE- BARO-
SPE- CIFIC METRIC
STREAM-  CIFIC CON- PH PRES-
FLOW, CON- DUCT- PH LAB  TEMPER- SURE TUR-
INSTAN- DUCT- ANCE (STAND~ (STAND- ATURE, '"TEMPER- (MM BID-
TIME TANEQUS ANCE LAB ARD ARD AIR ATURE OF ITY
DATE (CFS)  (UMHOS) (UMHOS) UNITS) OUNITS) (DEG C) (DEG C) HG) (NTU)
(00061) (00095) (90095) (00400) (00403) (00020) (00010) (00025) (00076)
DEC
Jgg... 1530 3630 300 270 7.9 8.2 -4.0 .5 761 3.5
19... 1400 3830 331 328 7.4 7.7 -8.0 .0 757 2.4
MAR
16... 1500 2980 327 34y 8.0 8.0 3.5 2.0 728 2.4
MAY
Jgo... 1400 25600 194 184 8,2 7.7 17.0 16.0 742 6.5
L
15... 1315 5900 305 296 8.1 8.1 23.0 23.0 731 4.1
SEP
08... 1230 1900 280 305 7.7 8.4 18.5 19.5 740 4.1
OXYGEN, COLI- STREP- HARD-
DIS- FORM,  TOCOCCI NESS MAGNE-
SOLVED FECAL, FECAL, HARD- NONCAR- CALCIUM SIUM, SODIUM,
OXYGEN,  (PER- 0.7 KF AGAR  NESS BONATE DIS~ DIS- DIS-
DIS- CENT UM-MF  (COLS. (MG/L (MG/L  SOLVED SOLVED SOLVED
SOLVED SATUR- (COLS./ PER AS AS (MG/L (MG/L (MG/L
DATE (MG/L)  ATION) 100 ML) 100 ML) CACO3) CACO3) AS CA) AS M@) AS NA)
(00300) (00301) (31625) (31673) (00900) (95902) (00915) (00925) (00930)
DEC
09... 15.1 106 140 81 148 8.0 38 13 4.9
JAN
19... 8.1 56 - 38 164 4.0 41 15 6.5
MAR
16... 9.1 69 100 70 176 .00 44 16 6.1
MAY
20... 9.2 96 100 190 101 1.0 28 7.5 2.9
JUL '
12... 7.8 95 15 £390 146 .00 37 13 5.1
SE '
08... 8.0 90 XS 200 155 5.0 39 14 5.9
SOLIDS, SOLIDS,
SODIUM POTAS- ALKA~ CHLO- FLUO-~ SILICA, RESIDUE SUM OF
AD- SIUM, LINITY SULFATE RIDE, RIDE, DIS- AT 180  CONSTI-
SORP- DIs- LAB DIS- DIS- DIS- SOLVED DEG. C TUENTS,
TION SOLVED  (MG/L SOLVED SOLVED SOLVED  (MG/L DIS- DIS-
RATIO (MG/L AS (MG/L (MG/L (MG/L AS SOLVED  SOLVED
DATE AS K) CAC03) AS S04) AS CL) AS F) SI1I02) (MG/L) (MG/L)
(00931) (00935) (90410) (00945) (00940) (00950) (00955) (70300) (70301)
DEC
09... .2 1.6 140 6.0 3.7 a1 7.6 182 159
JAN
19... .2 1.7 160 6.9 4,3 .1 9.4 200 181
MAR
16... .2 2.1 180 8.5 4.2 1 10 216 199
MAY ]
20... .1 1.4 100 5.0 2.1 .2 6.6 143 114
JUL "
15... .2 .9 147 5.0 3.2 o1 8.5 192 161
SEP
08... .2 1.2 150 10 4.7 .2 8.7 191 174



05267000

MISSISSIPPI RIVER MAIN STEM

MISSISSIPPI RIVER NEAR ROYALTON, MN--~Continued

WATER QUALITY DATA, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982

NITRO- NITRO- NITRO- PHOS- SED.
SOLIDS, GEN, GEN,  GEN,AM- PHOS-  PHORUS, sUsP.
DIS-  NO2+NO3 AMMONIA MONIA + PHOS-  PHORUS, ORTHO, SEDI- SIEVE
SOLVED DIS- DIS-  ORGANIC PHORUS, DIs- DIS- MENT, DIAM.
(TONS SOLVED  SOLVED  TOTAL TOTAL SOLVED SOLVED SUs- % FINER
PER (MG/L (MG/L (MG/L (MG/L (MG/L  (MG/L PENDED THAN
DATE DAY) AS N) AS N) AS N) AS P) AS P) AS P) (MG/L)  .062 M
(70302) (00631) (00608) (00625) (00665) (00666) (00671) (80154) (70331)
DEC
09... 1780 .19 .110 LTH .020 .010 <.010 - -
JAN
19... 2070 .27 .090 .78 .030 .020 <.010 66 88
MAR
16... 1740 .30 .100 .62 .030 .020 .010 2 96
MAY
2044 9880 <.10 .0lo .85 .100 .050 .030 28 98
JUL
15... 3060 <.10 .110 .50 070 .020 .010 24 100
SEP
08... 980 <.10 .0b0 .50 .050 .030 .020 7 95
CHRO-
BARIUM, CADMIUM MIUM, CHRO-  COBALT,
ARSENIC TOTAL BARIUM, TOTAL CADMIUM TOTAL MIUM, TOTAL
ARSENIC DIS- RECOV-~-  DIS- RECOV- DIs- RECOV-  DIS- RECOV-
TOTAL SOLVED ERABLE SOLVED ERABLE  SOLVED ERABLE  SOLVED  ERABLE
TIME (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L
DATE AS AS) AS AS) AS BA) AS BA) AS CD) AS CD) AS CR) AS CR) AS C0)
(01002) (01000) (01007) (01005) (01027) (01025) (01034) (01030) (01037)
JAN
19... 1400 1 1 100 50 1 <1 30 20 1
MAR
16... 1500 1 1 100 57 <1 <1 20 10 <1
MAY
20... 1400 1 1 100 42 <1 <1 20 10 2
SEP
08... 1230 2 2 <100 42 1 <1 20 10 3
MANG A~
COPPER, IRON, LEAD, NESE, MANGA- MERCURY
COBALT, TOTAL COPPER, TOTAL IRON, TOTAL LEAD, TOTAL NESE, TOTAL
DIS- RECOV-  DIS- RECOV-~ DIS- RECOV- pIS- RECOV- DIS- RECOV-
SOLVED ERABLE SOLVED RRABLE SOLVED ERABLE SOLVED ERABLE SOLVED  ERABLE
(UG/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L
DATE AS CO) AS CU) AS CU) AS FE) AS FE) AS PB) AS PB) AS MN) AS MN)  AS HG)
(01035) (01042) (01040) (O1045) (01046) (01051) (01049) (01055) (01056) (71900)
JAN
19... 1 5 2 330 64 1 <1 60 43 <.l
MAR
16... <1 16 3 430 79 5 <1 60 46 .1
MAY
20... Q 12 4 1100 180 3 1 110 26 o4
SEP
08... <1 y 3 400 <3 I 1 70 3 <.l
NICKEL, SELE-  SILVER, ZINC,
MERCURY TOTAL NICKEL, SELE- NIUM, TOTAL  SILVER, TOTAL ZINC,
DIS- RECOV-  DIS- NIUM, DIS- RECOV- DIS- RECOV- DIS-
SOLVED ERABLE SOLVED TOTAL SOLVED ERABLE  SOLVED ERABLE  SOLVED
(UG/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L
DATE AS HG) AS NI) AS NI) AS SE) AS SE) AS AG) AS AG) AS ZN)  AS ZN)
(71890) (01067) (01065) (01147) (01145) (01077) (01075) (01092) (01090)
JAN
19... <1 6 1 1 1 <1 <1 4o <l
MAR
16... .1 3 <1 <1 <1 <1 <1 10 n
MAY
20... <.1 3 3 <1 <1 Ie! <1 30 <3
SEP
08... <.1 y 3 <1 <1 Q <1 20 <y
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MISSTISSIPPL RIVER MAIN STEM

05267000 MISSISSIPPI RIVER NEAR ROYALTON, MN--Continued

WATER QUALITY DATA, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982

NAPH-
THA-
LENES,
POLY- CHLOR- DI~ DI-
PCB, CHLOR. ALDRIN, DANE, DDD, DDE, DDT,  AZINON,  ELDRIN
TIME TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL  TOTAL TOTAL TOTAL
DATE (UG/L)  (UG/L) (UG/L)  (UG/L) (ue/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)
(39516) (39250) (39330) (39350) (39360) (39365) (39370) (39570) (39380)
MAR
16... 1500 <.10 <.10 <.01 <.10 <.01 <.01 <01 .01 <.01
MAY
20. .. 1400 <.10 <.10 <.01 <.10 <.01 <.01 <.01 .01 <.01
HEPTA- METH- METHYL ~ METHYL
ENDO- HEPTA-  CHLOR MALA-~ 0XY- PARA~ TRI-
SULFAN, ENDRIN, ETHION, CHLOR, EPOXIDR LINDANE THION, CHLOR, THION, THION,
TOTAL TOTAL TOTAL  TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL ~ TOTAL
DATE (ue/L)  (Ua/L)  (Ue/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)
(39388) (39390) (39398) (39410) (39420) (39340) (39530) (39480) (39600) (39790)
MAR
16... <.01 <.01 <.01 <.01 <.01 <.01 <.01 <.01 <.01 <.01
MAY
20... <.01 <.01 <.01 <.01 <.01 <.01 <.01 <.01 <.01 <.01
PARA- PER- TOX- TOTAL
MIREX, THION, 'THANE  APHENE, TRI- 2,4-D, 2, 4-DP 2,4,5-T SILVEX,
TOTAL  TOTAL  TOTAL TOTAL THION TOTAL  TOTAL TOTAL TOTAL
DATE (u6/L)  (U6/L)  (UG/L)  (Ua/L)  (Ua/L)  (Ua/L) (UG/L) (UG/L)  (UG/L)
(39755) (39540) (39034) (39400) (39786) (39730) (82183) (39740) (39760)
MAR
16... <.01 <.01 <.01 <0 <.01 <.01 <.01 <.01 <.01
MAY
20... <.01 <.01 <.10 <1 <.01 <.01 <.01 <.01 <.01
CHLOR- DI-
PCB, PCN,  ALDRIN,  DANE, DDD, DDE, DDT,  ELDRIN,
TOTAL TOTAL TOTAL TOTAL TOTAL  TOTAL TOTAL TOTAL
IN BOT- IN BOT- IN BOT- IN BOT- 1IN BOT- 1IN BOT- 1IN BOT- IN BOT-
TOM MA- TOM MA- TOM MA- TOM MA- TOM MA- TOM MA- TOM MA- TOM MA-
TIME TERIAL  TERIAL TERIAL TERIAL TERIAL TERIAL TERIAL  TERIAL
DATE (UG/KG) (UG/KG) (UG/KG) (UG/KG) (UG/KG) (UG/KG) (UG/KG) (UG/KG)
(39519) (39251) (39333) (39351) (39363) (39368) (39373) (39383)
MAY
20... 1400 <1 <1.0 <1 <1.0 <.1 <1 1 <. <.1
ENDO- HEPTA-  HEPTA- METH- TOXA-
SULFAN, ENDRIN, GCHLOR, CHLOR LINDANE  OXY- MIREX, PRR~- PHENE,
TOTAL  TOTAL  TOTAL EPOXIDE TOTAL CHLOR, TOTAL THANE TOTAL
IN BOT- 1IN BOT- IN BOT- TOT. IN IN BOP- TOT. IN 1IN BOT- 1IN IN BOT-
TOM MA- TOM MA- TOM MA-  BOTTOM TOM MA-  BOTTOM TOM MA- BOTTOM  TOM MA-
PERIAL  DPERIAL  TERIAL MATL. TERIAL MATL. TERIAL MATERIL TERIAL
DATE  (UG/KG) (UG/KG) (UG/KG) (UG/KG) (UG/KG) (UG/KG) (UG/KG) (UG/KG) (UG/KG)
(39389) (39393) (39413) (39423) (39343) (39481) (39758) (81886) (39403)
MAY
20... <.1 <. <.1 <1 <1 <.1 <. <1.00 <10
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MISSISSIPPI RIVER MAIN STEM

05267000 MISSISSIPPI RIVER NEAR ROYALTON, MN--Continued
SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25 DEG. C), WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982

MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN
OCTOBER NOVEMBER DECEMBER JANUARY
304 302 303 230 228 229 278 275 277 330 328 329
304 302 303 234 229 231 281 278 279 330 329 330
302 295 298 235 233 234 281 279 280 331 324 328
296 294 295 235 231 232 282 279 280 328 324 327
297 293 295 233 231 232 285 281 284 328 323 325
297 294 295 237 232 234 285 278 282 324 322 323
296 294 295 236 233 234 289 283 287 323 321 322
296 294 295 241 235 238 292 283 288 322 320 322
296 293 295 243 239 241 289 281 284 321 318 319
295 288 292 242 239 240 292 290 291 320 318 319
288 281 284 244 242 243 296 291 293 320 319 320
280 274 276 245 242 244 301 296 299 320 318 319
273 264 268 251 244 248 302 297 300 321 319 320
2614 252 259 252 250 251 298 294 295 321 318 320
253 248 251 252 251 252 298 296 297 321 314 317
258 250 254 262 253 257 303 299 301 322 321 322
259 255 257 263 258 260 318 302 311 322 316 320
258 250 253 261 258 260 327 319 323 319 316 318
255 251 254 263 259 261 329 320 327 321 318 320
256 247 253 266 258 263 324 318 322 317 315 316
247 243 245 258 252 255 328 322 325 315 312 314
24y 235 239 267 256 263 327 321 323 314 281 312
235 228 232 267 259 263 327 325 326 315 313 314
229 225 227 251 255 259 326 323 325 313 312 312
226 221 223 267 260 263 328 325 326 313 311 312
224 220 222 270 264 267 330 328 329 313 311 312
222 220 221 274 268 271 331 329 330 312 310 311
222 218 220 275 270 273 331 328 329 312 310 311
225 220 222 273 267 271 329 328 329 312 311 312
231 225 229 275 271 274 329 327 328 313 311 312
232 228 230 — -— — 329 326 327 313 . 310 311
304 218 261 275 228 251 331 275 306 331 281 318
MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN
FEBRUARY MARCH APRIL MAY
313 309 311 331 330 331 319 291 306 180 176 178
314 312 313 331 329 330 291 275 282 182 178 180
311 308 309 333° 331 332 276 272 274 183 179 181
312 310 311 334 332 333 283 276 280 183 181 182
310 308 309 335 331 333 277 242 257 193 183 187
312 310 311 336 333 335 240 208 229 192 175 186
312 311 312 336 334 335 224 220 222 190 170 181
312 309 311 339 336 337 222 219 220 178 163 171
315 310 312 339 337 338 224 221 222 188 157 174
315 313 314 341 338 339 224 222 223 195 184 189
315 310 312 338 336 337 225 223 224 197 190 193
319 314 317 340 336 339 225 222 224 202 190 197
319 316 318 342 340 341 226 224 226 201 197 200
320 315 318 343 342 342 226 218 222 205 197 202
322 319 321 342 340 341 217 211 215 209 201 205
323 321 322 342 341 342 212 196 204 212 197 206
324 321 323 344 341 343 195 185 190 205 197 202
324 321 322 344 340 342 185 178 181 216 191 204
325 323 324 346 343 345 179 172 175 210 191 204
325 324 325 347 345 3u6 176 169 172 203 190 194
325 324 325 346 344 345 174 169 172 198 193 195
326 324 325 34y 343 344 172 169 171 204 198 201
325 324 324 345 341 343 171 168 169 208 203 205
326 323 325 345 343 344 169 161 167 209 206 207
328 325 327 344 340 341 170 167 168 210 207 208
330 327 329 341 337 339 171 168 169 212 209 210
332 329 330 340 336 338 173 170 171 214 211 212
332 331 332 339 335 337 177 172 174 216 213 214
-— -—- --- 339 333 336 179 175 177 217 21l 216
- —— - 334 329 332 180 177 178 217 215 216
— _— — 331 316 326 _— — _— 219 216 218

332 308 319 347 316 338 319 161 209 219 157 197
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MISSIS

SIPPI RIVER MAIN STEM

05267000 MISSISSIPPI RIVER NEAR ROYALTON, MN--Continued

SPECIFIC CONDUCTANCE (4ICROMHOS/CM AT 25 DE%. C), WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982

DAY MAX
1 219
2 220
3 222
I 226
5 226
6 228
7 231
8 251
9 241

10 241
11 246
12 249
13 253
14 257
15 261
16 261
17 259
18 270
19 271
20 269
21 264
22 264
23 266,
24 267
25 268
26 267
27 274
28 278
29 279
30 277
31 —

MONTH 279

DAY MAX
1 12.0
2 11.0
3 11.0
I 10.0
5 10.0
6 10.0
7 10.5
8 10.0
9 10.0

10 10.0
11 10.0
12 10.5
13 11.0
14 11.5
15 11.5
16 11.0
17 11.0
18 11.0
19 9.5
20 9.0
21 8.5
22 7.5
23 6.0
24 4.5
25 3.5
26 3.5
27 3.5
28 4.0
29 4.5
30 5.5
31 5.5
MONTH 12.0

MIN
JUWE

217
216
219
220
224

223
222
231
237
237

238
245
248
251
258

257
255
255
268
264

263
262
263
264
262

265
266
272
276
272

216

MIN
OCTOBER

[

NI
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e e e e e
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MEAN MAX MIN
JULY
218 278 271
218 274 270
220 279 274
223 282 276
225 282 271
226 279 265
226 289 277
246 235 276
239 282 276
239 2814 279
243 291 284
248 291 283
250 286 269
254 283 263
259 286 273
259 286 281
257 281 276
262 278 273
270 276 274
267 281 275
264 283 274
263 288 282
265 287 284
265 287 284
264 290 285
266 291 282
270 284 279
275 283 280
277 285 282
276 287 284
—— 286 284
251 291 263

TEMPERATURE, WATER (DEG.

MEAN MAX MIN
NOVEMB
11.5 6.0 5.0
11.0 6.0 5.0
10.5 6.5 5.5
10.0 6.0 5.5
9.5 6.5 6.0
9.5 7.0 6.0
10.0 6.0 5.5
10.0 6.0 5.5
10.0 5.5 4.5
9.5 4.5 4.0
9.5 4.0 3.0
10.0 4.0 3.5
10.5 4.5 3.5
11.0 5.0 4.5
11.0 5.0 5.0
11.0 5.0 4.5
11.0 4.5 4.5
10.5 4.5 4.0
8.5 4.0 3.5
8.5 3.5 2.0
8.0 2.0 1.5
6.5 1.5 1.0
5.0 1.0 .0
4.0 .5 .0
3.5 1.0 .5
3.5 1.0 1.0
3.5 1.0 5
4.0 5 .0
4.5 .5 .0
5.0 .5 .0
5.5 -— ——
8.5 7.0 0

MEAN MAX MIN MEAN MAX
AUGUST
275 285 279 282 292
272 2814 280 282 294
276 286 284 285 299
279 285 280 284 298
277 280 275 278 297
272 282 274 277 296
285 282 278 280 304
280 281 280 282 300
279 284 282 283 293
282 284 280 282 292
288 282 280 281 293
288 283 280 281 294
278 283 280 282 299
278 282 279 281 299
282 287 280 282 296
284 282 277 280 292
279 280 276 279 293
275 285 276 281 295
275 287 284 285 296
279 289 283 286 296
278 302 286 291 293
286 294 288 292 288
285 299 292 294 281
286 297 291 294 274
288 294 290 292 273
288 304 291 298 268
281 294 289 291 267
281 291 288 289 266
284 297 287 290 268
286 302 285 294 269
285 299 2814 291 —
281 304 274 285 304

C), WATER YEAR OCTOBER 1981

TO SEPTEMBER 1982

MEAN MAX MIN MEAN MAX
£R DECEMBER

5.5 .0 .0 .0 .5
5.5 <5 .0 .5 .5
5.5 5 .0 .0 5
6.0 .0 .0 Y 5
6.5 .0 .0 0 .5
6.5 .0 .0 .0 5
6.0 .0 .0 .0 .5
6.0 0 .0 .0 .5
5.0 .5 .0 .0 .5
4.0 5 .5 -5 .5
3.5 .5 .0 5 5
3.5 -5 .0 .0 5
4.0 5 .0 5 .5
4.5 5 .5 5 .5
5.0 .5 .5 5 5
5.0 .5 .0 5 .5
4.5 .5 NY .5 5
4.5 .5 .0 -5 -5
4.0 5 .0 5 .5
3.0 .5 .0 5 5
1.5 -5 .0 5 5
1.5 -5 .5 5 <5

.5 .5 ‘5 '5 '5

<5 5 5 <5 -5
1.0 5 .5 5 .5
1.0 .5 0 .5 )

+5 5 .0 .5 .5

5 5 5 .5 5

-5 <5 .0 5 S

-5 -5 5 5 .5
—— .5 .5 5 5
3.5 5 .0 .5 .5

MIN MEAN
SEPTEMBER
282 287
287 290
290 293
291 293
291 293
291 293
293 296
294 297
291 292
291 291
290 291
290 292
294 297
296 298
292 294
288 290
290 291
291 293
293 295
292 295
287 291
280 284
272 277
272 273
267 270
266 267
266 266
263 265
263 265
267 268
263 286
MIN MEAN
JANUARY
.0 5
.5 .5
.0 .5
.5 .5
'5 .
.5 .5
.5 .5
.5 .5
.0 .0
.0 .0
.0 .5
.0 .5
.0 .5
.5 .5
.0 .5
.0 .5
.5 .5
.5 .5
.5 5
.5 .5
.5 .5
.5 .5
.5 .5
.5 .5
.5 .5
5 5
.5 )
.5 .5
.5 .5
.5 .5
.5 .5
.0 .5
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MISSISSIPPI RIVER MAIN STEM
05267000 MISSISSIPPI RIVER NEAR ROYALTON, MN--Continued

TEMPERATURE, WATER (DEG. C), WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982

DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN
FEBRUARY MARCH APRIL MAY
1 5 .5 5 -— -— - -— - - 14.0 13.5 14,0
2 .5 .0 .5 -_— -— -_— —_— _— _— 4.5 . 14.0 14.0
3 .5 .0 .5 — — -—- — -— -— 15.0 14.5 15.0
i .5 .0 .5 -_— -_— -— -— -— -— 16.5 15.0 16.0
5 .5 .0 .0 .- _— —_— -— -— —_— 16.5 15.5 16.0
6 .5 .0 .5 -— -_— —_— -— -— -— 15.5 15.0 15.0
7 .5 .0 .5 -— -_— -— — - -— 15.0 14,5 15.0
8 .5 .0 .5 —_— _— — _— -— -— 17.0 14.5 15.5
9 .5 .5 .5 —— _— - - - -— 15.5 14.5 15.0
10 .5 .0 .5 _— — — -— — - 15.0 14.5 15.0
11 .5 .0 .5 -— —_— —_— -— -— - 15.5 14.5 15.5
12 .5 .5 .5 - —_— —_— — _— _— 15.5 14.5 15.0
13 .5 .0 .5 _— _— - - -— -— 15.5 14,0 14.5
14 .5 .5 .5 -— -_— -— -— -— -— 15.0 14.5 15.0
15 -5 .0 .5 -—- -— —- -— -— -— 15.5 15.0 15.5
16 .5 .0 .5 —_— —_— — — — -_— 16.5 15.5 16.0
17 .5 .5 .5 _— _— -— 5.0 2.5 4.0 17.0 16.5 17.0
18 .5 .5 .5 -— -— -— 5.0 4.5 4.5 17.0 16.5 17.0
19 .5 .5 5 — -— —-— 5.5 3.5 4.5 18.0 17.0 17.5
20 .5 .5 .5 - -_— — 6.0 5.0 5.5 18.5 16.0 16.5
21 .5 .5 .5 -— —_— —_— 6.5 5.5 6.0 17.0 15.5 16.0
22 .5 .5 .5 -— —_— — 7.5 6.0 6.5 16.5 15.5 16.0
23 .5 .5 .5 _— J— - 8.5 7.0 7.5 17.0 16.0 16.5
24 .5 .5 .5 -— _— — 10.5 8.5 9.0 17.0 16.5 17.0
25 .5 .5 .5 _— - - 11.5 10.0 10.5 17.5 16.5 17.0
26 .5 .5 .5 -— -_— -_— 12.0 11.0 11.5 17.5 17.0 17.5
27 .5 .5 .5 -— — -— 13.0 11.5 12.0 18.5 17.5 18.0
28 .5 .5 .5 _— — — 13.0 12.0 12.5 19.5 19.0 19.0
29 -— -— -— _— —_— — 13.0 12.0 12.5 20.0 20.0 20.0
30 -— -— — — —_— -_— 13.5 12.5 13.0 20.5 19.5 20.0
31 -— — — — -— - -_— -_— _— 20.0 19.0 19.5
MONTH .5 .0 .5 -— — -— 13.5 .0 4.5 20.5 13.5 16.5
DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN
JUNE JULY AUGUST SEPTEMBER
1 19.0 16.0 18.5 22.5 21.5 22.0 27.5 24.5 25.5 21.5 19.5 20.5
2 19.0 16.5 18.5 22.5 22.0 22.5 26.0 24.5 25.0 21.5 20.0 21.0
3 20.0 18.0 18.5 24.0 22.5 23.0 27.5 25.0 26.0 21.0 19.5 20.0
4 19.0 18.0 18.5 25.5 23.0 24.0 28.0 26.0 26.5 20.0 20.0 20.0
5 19.0 18.0 18.5 26.0 24.5 25.0 30.5 27.0 28.5 20.5 20.0 20.0
6 18.0 17.5 18.0 26,0 25.5 25.5 30.0 27.5 28.0 20.5 20.0 20.0
7 17.5 17.0 17.0 26.0 25.0 25.5 29.5 27.5 28.0 20.0 19.5 19.5
8 18.0 17.0 17.0 25.0 23.5 24, 28.0 26.5 27.5 19.5 19.0 19.5
9 18.0 17.0 17.5 25.0 23.5 24.0 26.5 25.0 25.5 19.5 19.0 19.0
10 17.5 17.0 17.0 23.5 23.0 23.0 25.0 24.0 2k.5 20.0 19.0 19.5
11 19.0 16.5 17.5 24.0 22.5 23.0 24.0 21.5 23.0 20.5 19.0 19.5
12 19.0 17.5 18.0 25.0 22.0 23.5 22.5 21.5 22.0 20.5 20.0 20.0
13 20.5 18.0 19.0 24,5 23.5 24.0 22.5 22.0 22.0 20.0 19.5 20.0
14 19.5 18.5 19.5 25.0 23.5 24.0 22.0 22.0 22.0 19.5 19.0 19.0
15 19.5 18.5 19.0 24.5 24,0 24,5 23.0 22.0 22.0 19.0 18.0 18.5
16 20.0 19.0 19.5 24.5 24.0 24.5 2h.5 22.0 23.0 17.5 15.5 16.5
17 20.0 19.5 19.5 25.0 24.0 24.5 27.5 23.0 24.5 16.5 15.0 16.0
18 20.5 19.0 19.5 26.0 24.0 25.0 26.0 23.0 24.0 15.5 14.5 15.0
19 19.5 19.0 19.0 25.0 24.5 24.5 26.5 24,0 25.0 15.5 15.0 15.0
20 19.0 18.5 18.5 25.0 24.0 24.5 26.0 25.0 25.0 15.0 15.0 15.0
21 19.0 18.0 18.5 29.5 25.0 26.5 25.0 24,5 25.0 16.5 14,5 15.5
22 21.0 18.5 19.5 28.0 26.0 27.0 25.0 24,5 2h,5 15.5 13.5 14.5
23 20.5 19.0 20.0 27.0 26.0 26.5 25.5 24.0 24.5 14.5 14,0 14,5
24 21.0 20.5 20.5 27.0 26.0 26.5 24,5 24,0 24,0 14,5 14.0 14.5
25 22.0 20.5 21.0 26.5 26.0 26.0 23.5 23.0 23.0 14.5 14.0 14,0
26 21.5 20.0 20.5 28.0 25.5 26.0 23.0 22.0 22.5 14.5 14.0 14.0
27 24,0 21.0 22.0 27.5 25.0 26.0 23.0 22.0 22.0 14.0 14.0 14.0
28 23.0 21.5 22.0 29.0 25.0 26.0 22.0 20.5 21.0 14.0 14.0 14.0
29 23.0 22.0 22.0 26.5 25.5 26.0 21.0 20.0 20.5 15.0 14,0 14.5
30 23.5 20.5 22.0 26.5 25.0 25.5 20.5 20.0 20.5 15.0 14.5 15.0
31 - — - 25.5 24.5 25.0 20.5 19.0 19.5 -— -— -—
MONTH 25.0 16.0 19.0 29.5 21.5 25.0 30.5 19.0 24,0 21.5 13.5 17.5
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ELK RIVER BASIN

05274750 ST. FRANCIS RIVER ABOVE ZIMMERMAN, MN

LOCATION.--Lat 45°28'17", long 93°39'50", in NWiNE% sec.2, T.34 N., R.27 W., Sherburne County, Hydrologic Unit
07010203, in Sherburne National Wildlife Refuge, on right bank 9 mi (14.5 km) southeast of Santiago, 3.5 mi

(5.6 km) west and 2 mi (3.2 km) north of Zimmerman.
PERIOD OF RECORD.--May 1980 to December 1981, April to September 1982.

GAGE.--Water-stage recorder.

REMARKS.--Records fair.

EXTREMES FOR CURRENT YEAR.--Maximum disgharge obsepved, 1,080 r£3/s (30.6 m3/s) Apr. 6, gage height, 10.06 ft

(3.066 m); minimum discharge, 5.8 ft

DAY ocT
1 15

2 15

3 15

4 19

5 20

6 21

7 22

8 22

9 23
10 23
11 23
12 23
13 22
14 22
15 21
16 18
17 22
18 27
19 19
20 20
21 18
22 17
23 15
24 15
25 16
26 15
27 16
28 15
29 14
30 13
31 17
TOTAL 583
MEAN 18.8
MAX 27
MIN 13
CFSM .13
IN. .1k
AC-PFT 1160

1808

3590

DEC

42

JAN

FEB

MAR

MAY

70
61

54,

46
66

106
157
142
107

80

66
60
73

93

102
105
109
111
145

226
286
308
310
298

238
218
214
206
195
185

4523
146
310
46
.97
1.11

8970

JUN

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982
MEAN VALUES

2510

/s (0.16 m3/s8) Sept. 26; minimum gage height, 3.38 £t (1.030 m) Nov. 12.

SEP

17
17
14
12
13

13
12
11
10
16

16
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ELK RIVER BASIN

05275000 ELK RIVER NEAR BIG LAKE, MN
LOCATION.--Lat 45°20'02", long 93°40'00", in NE4SW# sec.23, T.33 N., R.27 W., Sherburne County, Hydrologilc Unit
07010203, on right bank at upstream side of highway bridge, 4 mi (6 km) east of Big Lake and 4 mi (6 km)
downstream from St. Francis River.
DRAINAGE AREA.--615 mi2 (1,593 km2).
WATER-DISCHARGE RECORDS

PERIOD OF RECORD.--April 1911 to September 1917, April to September 1931, April to November 1932, March to November
1933, March 1934 to current year.

REVISED RECORDS.--WSP 895: 1939. WSP 1308: 1912(M), 1915-17(M).

GAGE.--Water-stage recorder. Datum of gage is 899.60 ft (274.198 m) National Geodetic Vertical Datum of 1929.
April 1911 to Sept. 30, 1917, Apr. 1, 1931, to July 26, 1934, nonrecording gage at same site and datum.

REMARKS.--Records good except those for winter periods, which are fair.
AVERAGE DISCHARGE.--54 years (water years 1912-17, 1935-82), 256 rt3/s (7.250 m3/s), 5.65 in/yr (144 mm/yr).

EXTREMES FOR PERIOD OF RECORD,--Maximum discharge, 7,360 £t3/s (208 m3/s) Apr. 16, 1965, gaze height, 10.86 ft
(3.310 m); minimum, 3.6 ft°/s (0.102 m°/s) July 31, 1934.

EXTREMES FOR CURRENT YEAR.——?aximum discharge, 2,380 rt3/s (67.4 m3/s) Apr. 7, gage height, 6.33 £t (1.929 m);
minimum, 53 ft2/s (1.50 m3/s) Aug. 22, gage height, 0.68 ft (0.207 m).

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982
MEAN VALUES

DAY ocT NoV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
1 107 178 180 92 85 104 656 321 435 176 114 174

2 106 172 177 92 85 106 901 304 400 161 107 184

3 106 166 176 91 85 108 1240 286 373 151 100 153

4 135 163 183 90 85 110 1380 278 343 138 96 131

5 150 157 154 90 85 112 1620 287 306 125 92 128

6 154 153 152 89 85 113 1730 285 274 157 87 133

7 156 150 150 88 86 116 2320 295 257 223 82 125

8 158 146 148 88 86 118 2070 315 239 251 79 118

9 154 140 147 88 87 120 1780 356 226 266 76 114
10 154 136 146 87 87 121 1660 384 212 279 72 172
11 153 131 14y 87 87 123 1480 366 201 280 66 210
12 146 129 142 87 88 127 1250 336 188 264 61 199
13 142 128 140 86 88 130 1090 341 178 247 61 220
14 192 126 137 86 88 131 961 357 182 235 64 229
15 229 124 134 86 88 131 867 371 199 221 65 239
16 222 127 131 85 89 132 837 414 186 213 64 267
17 248 126 128 85 90 134 814 456 168 207 65 302
18 298 137 125 85 90 141 750 533 157 199 69 336
19 325 172 122 85 91 152 691 579 149 189 65 341
20 315 190 118 85 g2 167 648 608 156 180 59 320
21 294 190 114 85 93 180 607 631 153 171 56 290
22 290 190 110 85 94 195 558 659 144 163 56 256
23 281 190 106 85 95 210 537 679 138 152 60 224
24 266 190 103 85 96 230 536 681 148 135 66 200
25 247 190 100 85 97 245 520 682 170 126 70 184
26 232 190 99 85 98 265 479 686 167 137 72 172
27 219 190 98 85 100 290 424 676 176 149 84 159
28 209 190 96 85 102 320 375 631 193 138 90 149
29 200 190 95 85 -—- 350 345 571 205 141 101 157
30 192 182 94 85 -— 381 331 54y 196 141 118 164
31 184 _— 93 85 — 540 -— 486 -_— 125 108 —
TOTAL 6264 4843 4042 2687 2522 5702 29457 14398 6519 5740 2425 6050
MEAN 202 161 130 86.7 90.1 184 982 464 217 185 78.2 202
MAX 325 190 183 92 102 540 2320 686 435 280 118 341
MIN 106 124 93 85 85 104 331 278 138 125 56 114
CFsM .33 .26 .21 .14 .15 .30 1.60 .75 .35 .30 .13 .33
IN. .38 .29 .24 .16 .15 .34 1.78 .87 .39 .35 .15 .37

CAL YR 1981 TOTAL 64946 MEAN 178 MAX 682 MIN 76 CFSM .29 IN 3.93
WIR YR 1982 TOTAL 90649 MEAN 248 MAX 2320 MIN 56 CFSM .40 IN 5.48
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CROW RIVER BASIN

05278000 MINDLE FORK CROW RIVER NEAR SPICER, MN

LOCATION.-~Lat 45°15'45", long 9UP4R'10", in VE} sec.27, T.121 N., R.33 V., Kandiyohi County, Hydrologic Unit
07010204, on right bank 75 ft (23 m) upstream from highway bridge, 1.5 mi (2.4 km) downstream from Lake Calhoun,
3 mi (4.8 km) downstream from Treen Lake, and 6.8 mi (13.9 km) northeast of Spicer.

DRAINAGE AREA.--179 mi2 (464 km?), approximately.
PERIOD OF RECORD.--March 1949 to current year.

REVISED RECORDS.--WSP 1508: 1949(M), 1950.

GAGE.--Water-stage recorder and concrete and steel sharp-crested V-notch welr, Datum of <ame is 1,147.93 ft
(349.889 m) National Geodetic Vertical Datum of 1929 (Kandiyohi County Highway Department bench mark). Prior to
July 20, 1950, nonrecording gaze at bridze 75 ft (23 m) downstream at same datum.

REMARKS.--Records good except those for winter period, which are falr. Flow affected by natural storage and some

regulation from lakes above station.

AVERAGE DI CHARGE.——3§ years, 53.2 €t3/s (1.507 m3/s), 4,04 in/yr (103 mm/yr); median of yearly mean Jiischarzes,
39.2 ft3/s (1.11 m3/s), 2.97 in/yr (75 mm/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharze, 408 £t3/s (11.6 m3/s) June 29, 1953, gaze heisht, 6.52 £t (1.987
m); maximum gage height, 6.67 £t (2.033 m) June 25, 1957; no flow Mar. 15-24, 1949, Feb. 26 to Mar. 26, 1960,
Dec. 8, 1963, Feb. 10-21, 1965, Feb. 19-28, 1968, Jan., 11-30, 1975.

EXTREMES FOR CURRENT YEAR.--Maxirum discharge, 356 £t3/s (10.1 m3/s) Apr. 24, gage height, 5.35 £t (1.631 m);
minimum discharge, 35 ft3/s (0.99 n3/s) Oct. 3, maze helght, 2.77 £t (0.844 m).

DISCHARGE, IN CUBIC FEET P4R SHCOND, WATER YEAR OCTOBRR 1981 TO SEPTHM3ER 1982
MEAN VALUES

DAY OCT NOV DEC JAN REB MAR APR MAY Jud JUL AUG SEP
1 41 155 114 77 53 T4 164 262 146 65 72 49
2 37 153 114 76 53 73 173 252 139 63 69 47 -
3 4o 150 111 76 52 72 216 240 131 62 68 43
4 60 149 111 75 52 71 193 229 125 60 67 41
5 55 146 109 T4 52 70 217 224 119 58 65 43
6 53 137 108 73 52 70 213 213 117 78 64 41
7 i 129 109 72 52 70 207 204 122 96 62 39
8 4y 124 110 72 52 70 223 194 118 89 59 39
9 43 112 107 70 52 70 237 188 113 89 55 38
10 4y 108 104 68 52 70 242 180 109 87 52 37
11 4y 104 104 67 52 70 242 177 103 83 50 36
12 42 101 104 67 52 70 247 168 99 78 b7 53
13 59 98 105 66 52 70 251 163 92 78 46 53
14 85 98 102 65 52 70 258 167 110 21 45 48
15 88 97 98 64 53 71 259 163 129 83 4y 49
16 98 96 96 62 54 72 259 160 114 84 43 48
17 113 94 94 61 56 73 245 166 107 83 48 47
18 117 9l 92 61 52 74 227 197 108 81 48 45
19 99 9y 90 60 53 75 210 197 104 78 47 45
20 89 91 88 60 55 76 223 186 100 75 4y 43
21 80 89 85 60 55 78 240 173 93 79 41 42
22 75 89 85 59 57 80 306 166 84 84 41 41
23 70 91 8l 59 57 83 346 166 78 79 450 42
24 68 108 83 58 58 86 355 166 79 76 41 43
25 69 118 82 57 58 90 346 163 77 76 40 43
26 68 124 82 57 73 96 313 164 " 71 81 40 43
27 95 125 81 56 T4 99 295 163 ' 69 81 41 42
28 122 121 81 55 T4 105 294 159 67 78 38 40
29 141 117 79 55 — 111 271 158 70 77 iy 4y
30 149 114 78 54 — 142 270 157 68 75 45 45
31 154 - 77 54 — 156 — 152 _— 73 42 ——
TOTAL 2389 3426 2967 1990 1559 2557 7542 5717 3061 2410 1548 1309
ME AN 77.1 114 95.7 64,2 55.7 82.5 251 184 102 77.7 49.9 43.6
MAX 154 155 114 77 T4 156 355 262 146 96 72 53
MIN 37 89 77 54 52 70 164 152 67 58 38 36
CFSM .43 .64 .50 .36 .31 46 1.40 1.03 .57 43 .28 .24
IN. .50 .71 .62 41 .32 .53 1.57 1.19 .64 .50 .32 .27
CAL YR 1981 TOTAL 23109 MEAN 63.3 MAX 250 MIN 16 CFSM .35 1IN 4.80
WTR YR 1982 TOTAL 36475 MEAN 99.9 MAX 355 MIN 36 CFSM .56 IN 7.58
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CROW RIVER BASIN T

05280000 CROW RIVER AT ROCKFORD, MN

LOCATION.--Lat 45°05'12", long 93°44'02", in sec.29, T.119 N., R.24 W., Hennepin County, Hydrologic Unit 07010204,
on right bank at Rockford, 150 ft (46 m) downstream from bridge on State Highway 55 and 1 mi (1.6 km) downstream
from confluence of North and South Porks.

DRAINAGE AREA.--2,520 mi2 (6,530 km?), approximately.
WATER-DISCHARGE RECORDS

PERIOD OF RECORD.--April to July 1906 (published as "near Dayton"), June 1909 to September 1917, April to November
1929, March 1930 to September 1931, Avril to November 1932, March to November 1933, March 1934 to current year.
Monthly discharge only for some periods, published in WSP 1308.

REVISED RECORDS.--WSP 1115: 1932. WSP 1508: 1933. WDR MN-77-2: 1972 (M)(m).

GAGE.--Water-stage recorder. Datum of gage 1s 893.08 ft (272.211 m) National Geodetic Vertical Datum of 1929.
Apr. 13 to July 21, 1906, nonrecording gage at Berning Mill 14 mi (22.5 km) downstream at different datum. June
4, 1909, to Sept. 30, 1917, nonrecording gage at site 600 £t (183 m) downstream at different datum. Apr. 23,
1929, to Aug. 21, 1934, nonrecording gage at site 600 ft (183 m) downstream at present Adatum.

REMARKS .--Records good except those for winter period, which are fair.

AVERAGE DISCHARGE.--57 years (water years 1210-17, 193%, 1935-82), 643 rt3/s (18.21 m3/s), 3.47 in/yr (88 mm/yr);
median of yearly mean discharges, 511 ft3/s (14.5 m3/s), 2.75 in/yr (70 mm/yr).

EXTREMES WOR PERIOD OF RECORD.--Maximum discharge, 22,40% rt3/s (634 m3/s) Apr. 16, 1965, mage height, 19.27 ft
(5.874 m) from floodmark; minimum, 1.8 ft3/s (0.051 m3/s) Nov. 15, 1936, gage height, 1.05 £t (0.320 m), caused
by ice Jam upstream.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 7,330 rt3/s (208 m3/s) Apr. 5, gage height, 11.43 £t (3.484 m);
maximum_gage height, 11.91 ft (3.630 m) Mar. 29 (backwater from ice); minimum daily discharge, 179 ft/s
(5.07 m3/s) Jan. 28-Feb. 15; minimum gage height, 2.31 £t (0.704 m) Aug. 22-2U4,

DISCHARGE, IN CUBIC FERT PER SECOND, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982
MEAN VALUES

DAY oCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
1 340 978 616 280 179 230 6800 3240 2620 855 523 265

2 321 962 592 270 179 230 7050 3050 2480 804 489 297

3 323 9us 581 262 179 230 7210 2870 2340 756 455 315

b 348 936 580 256 179 230 7210 2740 2210 702 423 311

5 403 922 571 250 179 235 7290 2680 2090 651 398 311

6 469 895 560 242 179 250 7240 2580 1980 633 374 297

7 547 881 555 237 179 260 7000 2460 1880 663 354 286

8 599 867 545 230 179 260 6770 2340 1780 702 335 278

9 609 839 535 224 179 265 6630 2270 1720 795 322 270
10 614 812 525 220 179 260 6480 2210 1660 928 307 351
11 612 785 515 216 179 250 6230 2140 1640 992 290 574
12 600 759 505 211 179 238 5940 2110 1650 1060 273 747
13 592 725 485 208 179 238 5640 2110 1650 1100 257 775
14 615 699 465 203 179 250 5370 2120 1640 1110 240 790
15 672 680 430 199 179 270 5110 2150 1570 1090 230 836
16 767 65U 375 197 181 300 4930 2210 1460 1040 223 857
17 877 636 340 194 190 350 4990 2270 1390 980 216 854
18 970 623 265 192 210 150 5100 2350 1350 921 208 830
19 1050 623 310 190 230 600 5220 2430 1340 862 201 786
20 1120 629 365 188 240 850 5410 2510 1350 791 199 729
21 1170 593 375 186 255 1100 5540 2520 1330 T42 197 669
22 1200 530 365 184 248 1300 5600 2530 1280 695 189 613
23 1210 558 355 182 245 1500 5490 2630 1210 660 184 562
24 1200 648 345 181 240 1800 5220 2820 1170 670 206 520
25 1180 654 335 181 240 2080 4890 3040 1130 673 213 48y
26 1150 64y 325 180 240 2760 4570 3190 1080 675 218 456
27 1110 635 320 180 238 3670 4250 3270 1040 652 227 429
28 1080 64l 310 179 238 4790 3940 3230 1010 625 216 412
29 1050 648 297 179 —_— 6240 3680 3110 967 611 222 403
30 1020 642 290 179 -— 6480 3440 2940 918 587 229 408
31 997 —-— 285 179 —-— 6650 - 2780 —-— 558 231 -
TOTAL 24815 22049 13317 6459 5680 44616 170240 80900 46935 24583 8649 15715
MEAN 800 735 430 208 203 1439 5675 2610 1565 793 279 521
MAX 1210 978 616 280 255 6650 7290 3270 2620 1110 523 857
MIN 321 530 265 179 179 230 3440 2110 918 558 184 265
CFSM .32 .29 AT .08 .08 .57 2.25 1.04 .62 .32 .11 .21
IN. .37 .33 .20 .10 .08 .66 2.51 1.19 .69 .36 .13 .23

CAL YR 1981 TOTAL 204814 MEAN 561 MAX 1900 MIN 70 CFSM .22 IN 3.02
WTR YR 1982 TOTAL 463958 MEAN 1271 MAX 7290 MIN 179 CFSM .50 IN 6.85



68
RUM RIVSR BASIN

05284000 MILLE LACS LAKE AT GARRISON, MN

LOCATION.-~Lat 46°18'05", long 93°49'05", in SWiS®i sec.12, T.44 N., R.28 W., Crow Wing County, Hydrologic Unit
07010207, at pumphouse of Minnesota Division of Game and Fish, 0.2 mi (0.3 km) southwest of Borden Lake outlet
and 0.8 mi (1.3 km) northeast of Garrison.

PERIOD OF RECORD.--June 1931 to current year. Monthend records for the period October 1939 to Sentember 1953
published in WSP 1278 (fragmentary 1940-41). Prior to October 1939, published as "at Wealthwood."

GAGE.--Water-stage recorder. Datum of gage is 1,240,40 £t (378.074 m) National Geodetiec Vertical Datum of 1929.
Gage readings have been reduced to elevations NGVD. Prior to Oct. 1, 1941, nonrecording gage at Wealthwood,
8.3 mi (13.4 km) northeast of present sites, at various Adatums; gage readings have been reduced to elevations,
ad justment of 1912. October 1, 1941, to Sept. 30, 1958, water-stage recorder at datum 1,240.50 ft (378.104 m)
?dJustme?t of 1912. To convert these records to National Geodetic Vertical Datum of 1929, subtract 0.10 ft

0.030 m). .

REMARKS.--Water level affected by fixed-crest spillway constructed in 1953 at outlet of Ogechie Lake, 2.7 mi (4.3
km) downstream from outlet of Mille Lacs Lake, with crest at elevation 1,250.50 ft (381.152 m). Water level
subject to fluctuation caused by change in direction and velocity of wind and by seiches.

EXTREMES FOR PERIOD OF RECORD.--Maximum elevation, 1,253.87 ft (382.180 m) Aug. 14, 1972, affected by wind action
and seiche action; maximum daily, 1,253.43 £t (382.045 m) Aug. 22, 1972; minimum observed, 1,245.74 ft (379.702
m) Oct. 16-19, 1936.

EXTREMES FOR CURRENT YEAR.--Maximum elevation, 1,252,26 ft (381.689 m) June 6, affected by wind action and seiche
action; maximum daily, 1,252.12 ft (381.646 m) May 20; minimum, 1,250.57 £t (381.174 m) Oct. 1, affected by wind
action and seiche action; minimum daily, 1,250.86 ft (381.262 m) Oct. 1.

MONTHEND ELEVATION, IN FEET NGVD, WATER YRAR OCTOBER 1981 TO SEPTEMBRER 1982

0cte 31 viieeeveen.. 1251.19 Feb, 28 v.vvvvrenn.. 1251.20 June 30 ...evvee.... 1251,83
NOVe 30 veveeveaseas 1251.13 Mar. 31 v.euvevsssss 1251.33 July 31 vevvevnnee.s 1251.59
Dece 31 wuverennnns. 1251.12 APP. 30 seueeennnn.. 1251.79 AUZ. 31 viveeven.n.. 1251.28
Jan. 6 cevvenneen.. 1251.14 May 31 cevevnenno.. 1251,97 SEPt.30 tererernna.. 1251.35

NOTE.--Elevations other than those shown are available.



RUM RIVER BASIN

05286000 RUM RIVER NEAR ST. FRANCIS, MN

LOCATION--Lat 45°19'40", long 93°22'20",
on left bank at upstream side of highway br
upstream from mouth,

DRAINAGE AREA.--1,360 mi2 (3,520 km?), approximately.

PERIOD OF RECORD.-- May to November 1929, March 1930 to September 1931,

current year.
REVISED RECORDS.--WSP 1308: 1930(M), 1932(M).

GAGE.--Water-stage recorder.

(levels by Anoka County Highway Department).

downstream at same datum.

REMARKS.--Records good except those for winter period, which are fair.

controls Mille Lacs Lake) and Onamla Lakes.

AVERAGE DISCHARGE.--50 years (water years 1931,

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 10,100 rt3/s (286 m3/s) Apr. 20,
gage height, 11.63 £t (3.545 m) Apr. 13, 1969; minimum discharge, 29 rt3/s (0. 82 m

height, 1.91 ft (0.582 m).

EXTREMES POR CURRENT YEAR.--Mgximum discharge, 4,610 f£t3/s (131 m3/s) Apr. 9, gage height,
gfs) Mar. 20, gage height

minimum, 151 £t3/s (4.28 m

DISCHARGE, IN CUBIC FEET PRR SECOND,

idge,

in SEt sec.19, T.33 N., R.24 W.,

April to November 1932,

March 1933 to

Datum of gage 1s 860.74 ft (262.354 m) National Geodetic Vertical Datum of 1929
Prior to Nov. 9, 1933, noanrecording gage at site 50 ft (15 m)

69

Anoka County, Hydrologic Unit 07010207,
4 mi (6.4 km) south of 3t. Prancis and 15.8 mi (25.4 km)

Occasional regulation by Ogechie (also

1934-82), 594 £t3/s (16.82 m3/s), 5.93 in/yr (151 mm/yr).

DAY oCT NOV DEC JAN FEB
1 227 712 368 220 190
2 228 682 368 218 190
3 227 650 379 216 190
i 265 621 358 214 190
5 319 597 294 212 190
6 374 574 313 210 190
7 418 572 315 208 190
8 465 603 320 206 190
9 474 602 310 205 190
10 463 580 287 20% 190
11 454 555 300 203 190
12 426 531 275 202 191
13 412 507 290 201 191
14 463 492 300 200 192
15 524 472 310 199 193
16 596 453 325 199 193
17 792 438 333 198 194
18 1010 428 337 198 194
19 1120 423 292 197 195
20 1190 413 280 196 196
21 1230 406 265 195 197
22 1290 422 260 194 198
23 1330 373 250 193 198
2n 1310 347 245 192 199
25 1240 379 240 192 200
26 1130 379 236 192 200
27 1030 384 232 192 201
28 925 379 230 191 202
29 849 373 227 191 —
30 792 363 225 191 _—
31 Tho — 222 191 _—
TOTAL 22322 14710 8986 6220 5424
MEAN 720 490 290 201 194
MAX 1330 712 379 220 202
MIN 227 347 222 191 190
CFSM .53 .36 .21 .15 .14
IN. .61 Lo .25 .7 .15
AC-FT 44280 29180 17820 12340 10760
CAL YR 1981 TOTAL 177329 MEAN 486 MAX 2090
WTR YR 1982 TOTAL 248394 MEAN 681 MAX 4570

MEAN VALUES

MAR APR
204 1490
208 1900
211 2230
212 2490
215 2920
217 3350
220 4000
222 4460
228 4570
230 4390
235 4060
240 3700
245 3350
250 3050
255 2790
261 2620
277 2550
310 2610
297 2840
218 3160
297 3460
350 3580
350 3480
352 3230
416 2890
4y 2530
475 2150
500 1830
534 1580
636 1390
958 -
10067 88650
325 2955
958 4570
204 1390
.24 2.17
.28 2.42
19970 175800
MIN 100 CFSM .36
MIN 190 CFSM .50

2.31 £t (0.704 m).

35443
1143
1790

835
.84
.97

70300

IN 4.85
N 6.79

WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982

JUN JUL
948 u87
905 462
859 byl
805 416
756 389
720 397
685 430
661 463
634 586
603 791
584 909
575 983
559 966
553 869
524 753
480 659
450 594
433 545
h2s 513
427 483
429 466
434 hhT
432 426
bhs 415
48y 418
496 435
520 429
547 409
565 411
530 397
-—= 371
17468 16760
582 541
948 983
425 371
.43 .40
.48 46
34650 33240
AC-FT 351700
AC-FT L492700

1934, gage

7T.44 £t (2,268 m);

alc

361
347
340
329
315

302
294
321
341
327

307
291
281
270
262

259
265
264
267
257

246
246
236
236
232

241
265
262
271
279
272

8786
283
361
232
.21
.24

17430

%65, Apr. 13, 1969; maximum
/s) Aug. 18,

SEP

320
313
316
304
314

311
304
302
305
367

429
496
532
514
529

583
654
679
678
661

624
579
534
496
457

426
405
386
373
367

13558
152
679
302

26830



70 ELM CREZK BAST'
450450093272301 RISH LAKE INLET BEFORE WETLAND NEAR MAPLE GROVE, MH

LOCATION.--Lat 45°04'50", long 93°27'23", in 3Ei3W% sec.27, T.119 N., R.22 W., Hennepin County, Hydrologic Unit
07010206, at culvert on Slope Drive, 0.4 mi (0.6 km) above Fish Take, near Maple Grove.

- DRAINAGE AREA.--1,1 mi2 (2.85 km?).
PERIOD OF RECORD.--October 1981 to November 1982 (no winter records).
GAGE .--Water-stage recorder.

REMARKS.--Records good except those for periods of no gage-helght record, Oct. 1 to Dec. 23 and Mar. 17 to Mar. 29,
which are poor.

EXTREMES FOR CURRENT PERIOD.--Water year 1982: Maximum discharge, 20 rt3/s (0.57 m3/s) July 10, gage height, 3.38
£t (1.030 m); no flow on many days.

October to November 1982:_ Maximum digcharge during period, 15 rt3/s (0.42 m3/3) Nov. 11, gage height, 3.12
£t (0,951 m); minimam, 0.02 £t3/s (0.001 m3/s) Oct. 1, gage helght, 2.07 ft (0.631 m).

DISCHARGE, IN CUBIC FEKET PHER SECOND, WATHER YEAR OCTOBER 1981 TO SEPTEMBER 1982
MEAN VALUES

DAY 0CT NOV DEC JAd FEB MAR APR MAY Jun JuL AUS SEP
1 .15 .12 .08 — 2.5 .18 L4y L0b .00 .28
2 .15 .12 .08 - 2.5 .20 .33 .03 .00 .08
3 .15 .12 .08 -— 3.6 .16 .27 .02 .00 .05
y .14 .12 .07 —_— 2.6 1.7 .24 .01 .00 .03
5 W14 .12 .07 - 1.3 .96 .15 .00 .00 .26
6 .14 W11 .07 —_— 1.4 .68 .16 .09 .00 .06
7 .14 .11 .06 —_— .94 .55 .05 .02 .00 .04
8 W14 .11 .06 -_— .68 .46 .03 .01 .00 .04
9 .14 .11 .06 -— .50 1.3 .02 .00 .00 .0l
10 W14 .11 .05 — .35 .61 .02 3.7 .00 1.3
11 WLy .11 .05 — .25 46 .01 .51 .00 .19
12 .13 .11 .05 — .26 .38 .01 .14 .00 .17
13 .13 .11 .0k — .25 .89 .00 .06 .00 .12
14 .13 .11 .04 _— .22 .85 .01 .04 .00 .29
15 W13 W11 .03 — .28 1.3 .01 .03 .00 A1
16 .13 .11 .03 — .51 1.3 .00 .02 .00 .18
17 .13 L1 .03 .26 .75 4.5 .00 .01 .00 42
18 .13 .11 .03 .99 .52 3.3 .00 .00 .00 .15
19 .13 .11 .02 .26 .55 1.5 .00 .00 .00 .11
20 .13 .11 .02 —_— 1.3 .96 .13 .00 .00 .18
21 .13 .11 .02 — .93 .78 .00 .00 .00 .23
22 .12 .11 .01 — .59 W72 .00 .00 .00 .20
23 .12 .10 .01 .43 45 .68 .00 .00 .00 .11
24 .12 .10 -— - .34 .64 .08- .00 .04 .12
25 .12 .10 — -— .27 .62 .03 .0l .00 .10
26 .12 .10 —_— —- .21 .66 .01 .20 .02 .08
27 .12 .10 ——— -— W17 .61 .00 .05 .09 .06
28 .12 .09 —_— —— .16 47 .01 .02 .03 .04
29 .12 .09 -— 4.4 .15 .69 .05 .01 1.5 .04
30 .12 .09 -— 5.9 .16 .57 .ol .00 .21 .02
31 .12 -_— -— 3.1 -— .60 — .00 .24 -—
TOTAL 4.07 3.24 _— — 24,69 29.28 2.10 5.05 2.13 5.40
MEAN .13 .11 — - .82 .94 .070 .16 .069 .18
MAX .15 .12 —_— _— 3.6 h.5 Ay 3.7 1.5 1.3
MIN .12 .09 -— S .15 .16 .00 .00 .00 .02

AC-FT 8.1 6.4 _— — 49 58 4.2 10 4,2 11



DAY oCT
1 .05
2 .40
3 .21
4 W11
5 .12
6 .57
7 .32
8 .18
9 .20
10 .21
11 .17
12 .19
13 .14
14 .12
15 .13
16 .10
17 .07
18 .05
19 1.4
20 1.5
21 .48
22 .25
23 .20
24 .18
25 .17
26 .29
27 .93
28 .75
29 .18
30 W14
31 .17
TOTAL 9.98
MEAN .32
MAX 1.5
MIN .05

AC-FT 20

450450093272301

DISCHARGH,
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.16
.09
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ELM CRECK BASIN
450501093273201 FISH LAKE INLEI AFIER WETLAND NEAR MAPLE GROVE, MN

LOCATION.--Lat 45°05'01l", long 93°27'32", in SWiSwé sec.27, T.119 N., R.22 W., Hennepin County, Hydrologic Unit
07010206, at culvert on oli road on southeast end, 0.1 mi (0.2 km) above ®ish Lake near Maple 4rove.

DRATNAGE AREA.--1.3 mi2 (3.36 km?).
PSRION OF RECORD.--October 1981 to November 1982 (no winter records).
JAGE.--Water-stage recorder.

REMARKS.-~Records good except those for perlods of no gage-height record, Oct. 1 to Dec. 14 and Mar. 17 to Mar. 31,
which are poor.

EXTREVMLZS FOR CURRENT PSRIOD.--dater year 1982: Maximam discharsze, 9.6 £t3/s (0.27 m3/s) July 10, gage helght, 2.95
ft (0.899 m); no flow on aany Jays.

October to November 1982 (no record Oct. 3-16): Maximum discharge during period, 3.6 £t3/s (0.10 m3/s)
Oct. 27, sage height, 1.54 £t (0.459 m); no flow at Simes.

DISCHARGE, IN CUBIC Ridl PER SECOND, WATER YEAR OCTOBER 1981 TO SuPTEYMBER 1982
HEAN VALUES

DAY ocT NOV DEC JAN FEB AR APR MAY JUN JU AUG SEP
1 .10 .08 .05 - 1.9 .12 .23 .00 .00 .96
2 .10 .08 .05 -—- 2.2 .12 .18 .00 .00 .31
3 .10 .08 .05 R 4.0 .09 .16 .00 .00 .29
4 .10 .08 .04 — - 2.7 1.9 L1h .00 .00 .26
5 .10 .08 .04 _— 1.6 .84 J11 .00 .00 .69
6 .10 .08 .04 — 1.2 .37 .11 .03 .00 .33
7 .10 .08 .03 _— 1.0 .27 .05 .00 .00 .33
8 .10 .08 .03 _— .75 .22 .02 .00 .00 .31
9 .10 .08 .03 —_— .58 1.1 .00 .00 .00 .30
10 .10 .08 .02 SO A7 .33 .00 u.5 .00 2.6
11 .09 .08 .02 _— .39 2k .00 .87 .00 .55
12 .09 .08 .02 _— .37 .80 .00 .19 .00 .45
13 .09 .08 .01 — 34 .94 .00 .12 .00 .34
14 .09 .07 .01 — .32 .59 .00 .07 .00 .48
15 .09 .07 -—— —— .36 .89 .00 .01 .00 .63
16 .09 .07 —— . .59 1.3 .00 .00 .00 W42
17 .09 .07 _— .31 .72 3.1 .00 .00 .38 1.1
18 .09 .07 —-— 1.4 45 3.7 .00 .00 .21 46
19 .09 .07 —-—= .98 49 1.2 .00 .00 .17 .32
20 .09 .07 ——— .22 1.4 .81 .03 .00 .13 .34
21 .09 .07 - _— .83 .61 .00 .00 .09 .48
22 .09 .07 ——- .18 .52 .54 .00 .00 .05 .43
23 .09 .07 _— .63 .39 .46 .00 .00 .02 .32
24 .09 .07 -— .12 .31 .40 .11 .00 U5 .32
25 .09 .06 —- - .26 .38 .00 .12 .19 .28
26 .09 .06 — J— .21 .45 .00 .00 .79 .27
27 .09 .06 -— — W17 42 .00 .00 .55 .23
28 .08 .06 —— - .15 .27 .00 .00 .21 .21
29 .08 .06 N .06 .13 .52 .02 .00 2.6 .21
30 .08 .05 -— 4.3 .13 .32 .00 .00 .55 .20
31 .08 ——- — 2.6 - .37 - .00 .34 —
TOTAL 2.85 2.16 - _— 24.93 23.67 1.16 5.91 6.73 .42
MEAN .092 .072 —— —_— .83 .76 .039 .19 .22 .48
MAX .10 .08 — ——— k.0 3.7 .23 4.5 2.6 2.6
MIN .08 .05 — — .13 .09 .00 .00 .00 .20

AC-FT 5.7 4.3 - - h9 u7 2.3 12 13 29



BLM CRERK BASIN
450501093273201 FISH LAKE INLAT AFTER WETLAND NEAR MAPLE GROVE, MN--Continued

DISCHARGE, IN CUBIC FERT PER SECOND, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983
MEAN VALUES

DAY ocT NOV DEC JAN FEB AR APR MAY JUN JUL AUG
1 .20 12
2 .37 .02
3 _— —
) — —
5 —— —
6 _— —-
7 - ——
8 — I
9 — ———
10 — “.-
11 -—- .
12 —— -
13 --- .-
14 —_— ---
15 -—- -
16 —_— -
17 .00 -—-
18 .00 -—
19 .22 -
20 1.5 —-—
21 .24 _—
22 .12 _—
23 .10 ---
24 .10 ———
25 .11 -
26 .18 —_—
27 1.2 -~
23 .59 —
29 .15 -
30 .09 -—
31 .05 ——
TOTAL -_— -
MEAN - ——
MAX —_—— -~
MIN - -

AC-FT — -

w



T4 EL#A CRERK BASIN
450613093275301 @TISH LAKE OUTLET NEAR INTERSTATE 94 IN MAPLE GROVE, MN

LOCATION.--Lat 45°06'13", long 93°27'53", in E} sec.21, T.119 N., R.22 W., Hennepin County, Hydrologic Unit
07010206, at culvert on 85th Avenue North (Weaver lLake Road) near Interstate 94 in Maple Grove.

DRATNAGE AREA.--3.24 mi? (8.38 km9).
PERIOD OF RECORD.--October 1981 to November 1982 (no winter records).
GAGE.--Water-stage recorder.

REMARKS.~-Records good except those for perlods of no gage-height record, Oct. 1 to Nov. 7 and Mar. 26 to Mar. 29,
which are poorvr.

EXTREMES FOR CURRENT PHERIOD.--Water year 1982: Maximum discharge, 12 r£3/s (0.34 m3/s) Apr. 3, mage height, 4.49
ft (1.369 m); no flow on many days.

October to November 1982: Max%mum discharge during perilod, 0.50 rt3/s (0.014 m3/s) Oct. 6, gage height,
3.37 ft (1.027 m); minimum, 0.17 £ft3/s (0.005 m>/s) Oct. 19, gage height, 3.20 £t (0.975 m).

DISCHARGE, IN CUBIC FEET PZR SECOND, WATER YZAR OCTOBER 1981 TO SEPTPEMBER 1982
MEAN VALUES

DAY ocT NOV DEC JaN FEB MAR APR MAY JUN JuL AUG SEP
1 .02 .01 - 8.9 2.6 3.0 .66 .25 .22

2 .02 .01 J— 10 2.5 2.7 .61 .23 .20

3 .02 .01 - 11 2.4 2.5 .56 .20 .18

4 .02 .01 _—- 11 2.7 2.4 .50 .18 .16

5 .02 .01 — 10 3.7 2.2 .49 .16 .19

6 .02 .01 —- 9.3 3.8 2.2 .55 .14 .18

7 .02 .01 ——— 8.6 3.6 2.0 .52 .12 .17

8 .02 - ——- 8.0 3.4 1.9 .46 .09 .16

9 .02 - -—- 7.5 3.7 1.8 .43 .04 .16
10 .02 - -—- 7.0 3.8 1.6 .70 .00 .39
11 .02 - —— 6.4 3.5 1.5 .84 .00 45
12 .02 - - 6.0 3.6 1.4 .79 .00 U7
13 .02 -—- - 5.7 4.0 1.2 74 .00 45
14 .02 - — 5.3 4,2 1.2 .70 .00 .43
15 .02 --- --- 5.1 4.2 1.2 .66 .00 .51
16 .02 - — 5.1 4.6 1.2 .62 .00 .52
17 .02 - e 5.2 5.0 1.1 .55 .00 .56
18 .02 - — 4.9 6.2 .99 .48 .00 .65
19 .02 ——- ——— 4.7 6.0 .94 44 .00 .62
20 .02 - ——— 5.2 5.8 1.0 41 .00 .56
21 .01 - --- 5.1 5.5 .96 .37 .00 .53
22 .01 ——— -—- h,9 5.1 .88 .34 .00 .52
23 .01 - ——- 4.7 4.8 .84 .31 .00 45
24 .01 — - by 4.5 .90 .30 .00 41
25 .01 -— — 4.0 4.2 .87 .34 .04 .38
26 .01 - .13 3.7 4.0 .81 b2 .04 .35
27 .01 - .82 3.5 4.0 77 .41 .06 .31
28 .01 - 2.2 3.2 3.8 .76 .38 .05 .30
29 .01 -— 4.2 3.0 3.7 .78 .35 W14 .27
30 .01 - 6.0 2.8 3.6 .72 .30 .18 .23
31 - o 7.6 --- 3.3 —— .27 .17 R
TOTAL —— —— - 184,2 125.8 42.32 15.50 2.09 10.98
MEAN - —-— ——— 6.14 4,06 1.1 .50 .067 .37
MAX —-— — ——— 11 6.2 3.0 .84 .25 .65
MIN -— - ——— 2.8 2.4 .72 .27 .00 .16
AC-FT -— ——— — 365 250 "84 31 4.1 22
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ELd CREEK BASIN
450613093275301 HISH LAKE OUTLET NEAR INTER3TATE 94 IN MAPLE GROVE, MN--Continued

DISCHARGE, IN CUBIC FEE[ PHER SHCOND, VATER YEAR OCTUBER 1982 TO SEPTHEMBER 1983
MEAN VALUES

DAY 0oCT NOV DEC JAN B MAR APR MAY JUN JUL AUG SEP
1 .21 .25
2 .29 .25
3 .32 .25
b .31 .21
5 .30 17
6 .40 14
7 e .14
8 .45 —
9 .45 —
10 45 -
11 46 ———
12 47 -
13 A48 ——
14 42 —
15 .39 -—-
16 .33 ——
17 .30 S
18 .25 ——
19 .24 —
20 W47 -—
21 45 —
22 42 —
23 .37 -—
2} .34 —
25 .29 ——-
26 .28 —
27 .28 —
28 .29 —
29 .27 S
30 .25 —
31 .23 —
TOTAL 10.91 -
MEAN .35 —
MAX i8 -
MIN .21 —

AC-FT 22 ——



e ELM CREEK BASIN

05287890 ELM CREEK NEAR CHAMPLIN, MN
LOCATION.--Lat 45°09'48", long 93°26'11", in NEiNW} sec.35, T.120 M., R.22 W., Hennepin County, Yydrolomic Unit
07010206, on left bank, 33 £t (10 m) downstream from bridge on Elm Creek Road, 2.5 mi (4.0 km) southwest of
Champlin.
DRAINAGE AREA.--84.9 mi? (220 km?).
PERIOD OF RECORD.-~-October 1978 to current year.

GAGE.--Water-stage recorder. Datum of zage is 850.71 ft (259.296 m) National Geodetic Vertical Datum of 1929.
Prior to March 15, 1979, nonrecording gage at present site and datum.

REMARKS.--Records good except those for winter period, which are fair.

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 414 £t3/s (11.7 m3/s) Apr. 3, 1982, gage height, 9.23 ft (2.813
m); minimum daily, 1.3 ft3/s (0.037 m3/s) Feb. 5-20, 1982, minimum gage height, 2.86 £t (0.872 m) Feb. 24, 1980.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 414 rt3/s (11.7 m3/s) Apr. 3, gage helmght, 9.23 ft (2.813 m);
minimum daily, 1.3 ft3/s (0.037 m3/s) Feh. 5-20; minimum zage helght, 2.88 £t (0.878 m) Jan. 20.

DISCHARGRE, IN CUBIC FEET PRER SECOND, WATER YREAR OCTOBER 1981 TO SEPTEMBER 1982
MEAN VALUES

DAY ocT NOV DEC JAN RS AR APR MAY JUN JUL ATIG SEP
1 3.5 5.4 5.6 2.5 1.4 2.5 338 54 %) 8.2 3.4 5.8

2 3.2 5.1 5.6 2.5 1.4 2.5 379 50 36 7.6 3.3 5.0

3 3.0 4.9 5.3 2.4 1.4 2.5 406 47 32 7.5 3.2 4.0

y 5.1 5.0 5.3 2.4 1.4 2.5 398 49 30 T4 3.1 3.5

5 3.7 5.0 5.2 2.0 1.3 2.5 369 68 27 7.0 2.9 4.6

6 4.1 .7 5.2 2.} 1.3 2.4 351 68 26 7.7 2.9 y.3

7 3.8 4.8 6.1 2.4 1.3 2.4 327 68 25 7.4 2.8 3.9

8 3.5 5.1 5.4 2.4 1.3 2.4 298 67 23 6.5 2.8 3.9

9 3.3 5.0 4.8 2.4 1.3 2.4 263 69 22 6.3 2.7 3.8
10 3.6 4.6 4.6 2.3 1.3 2.4 231 70 21 7.2 2.4 5.8
11 3.8 4.3 4.6 2.3 1.3 2.4 200 67 20 7.1 2.3 6.2
12 3.8 4.3 4.8 2.3 1.3 2.5 180 64 19 6.4 2.4 5.2
13 4,0 5.2 4.8 2.3 1.3 2.6 164 73 17 6.2 2.6 4.8
14 7.2 5.6 4.5 2.3 1.3 2.7 147 75 17 6.1 2.9 4.4
15 6.0 5.0 4.3 2.2 1.3 2.8 135 75 18 5.8 2.8 5.0
16 5.1 4.7 4.0 2.2 1.3 3.0 126 84 16 5.8 2.9 4.9
17 7.4 5.1 3.7 2.2 1.3 3.2 123 89 15 5.5 3.2 4.6
18 7.4 5.0 3.5 2.1 1.3 3.4 115 119 14 4.9 3.2 4,1
19 6.9 5.4 3.3 2.1 1.3 3.7 108 117 1y 4.6 3.1 3.7
20 6.5 5.7 3.1 2.0 1.3 4.0 109 113 15 h.5 2.9 3.4
21 5.8 5.3 3.0 2.0 1.4 4.5 109 110 14 h.y 2.6 3.1
22 5.8 5.1 2.9 1.9 1.5 5.5 107 105 12 4.2 2.9 2.8
23 5.9 5.2 2.8 1.9 1.7 6.5 104 96 11 3.8 2.6 2.8
24 5.5 5.5 2.8 1.8 2.0 8.0 100 85 12 3.8 2.9 2.9
25 6.0 5.7 2.7 1.8 2.3 10 95 73 11 4.2 3.6 2.9
26 6.0 5.9 2.7 1.7 2.4 14 86 65 10 4.8 3.3 2.9
27 6.1 5.8 2.6 1.6 2.4 20 76 61 9.4 4.6 4.4 2.7
28 5.7 5.4 2.6 1.6 2.5 40 70 56 9.3 4.1 3.5 2.8
29 5.9 5.2 2.6 1.5 — 75 64 51 9.7 3.8 6.5 3.1
30 5.9 5.3 2.5 1.5 ——= 159 59 47 8.8 3.7 6.0 3.0
31 5.6 i 2.5 1.5 —— 268 - 4l — 3.5 4,2 —
TOTAL 159.1 154.3 123.4 64.9 42,6 665.3 5637 2279 554.2 174.6 100.3 119.9
MEAN 5.13 5.14 3.98 2.09 1.52 21.5 188 73.5 18.5 5.63 3.24 4,00
MAX 7.4 5.9 6.1 2.5 2.5 268 406 119 40 8.2 6.5 6.2
MIN 3.0 4.3 2.5 1.5 1.3 2.4 59 by 8.8 3.5 2.3 2.7
CFSM .06 .06 .05 .03 .02 .25 2.21 .87 .22 .07 .04 .05
IN. .07 .07 .05 .03 .02 .29 2.47 1.00 .24 .08 .0U .05

CAL YR 1981 TOTAL 3400.6 MEAN 9.32 MAX 44 MIN 2.2 CFSM .11 IN 1.49
WTR YR 1982 TOTAL 10074.6 MEAN 27.6 MAX 406 MIN 1.3 CFSM .33 IN 4.41



MISSISSTPPI RIVER MAIN STEM m

05288500 MISSISSIPPI RIVER NEAR ANOKA, MN

LOCATION.-=Lat 45°07'36", lone 93°17'48", in SWi sec.12, T.119 N., R.21 W., Hennepin County, Hydrologic Unit
U7010206, on right bank 0.4 mi (0.6 km) downstream from Coon Creek, 1.3 mi (2.1 km) downstream from Coon Rapids
jam at Joon Rapids, 6.5 mi (10.5 kn) downstream from Anoka, and at mile 864.8 (1,391.5 km) upstream from Ohilo
River.

DRAINAGE AREA.--19,100 mi? (40,500 Kma), aporoximately.
WATER-DISCHARGE RECORDS
PYRIOD OF RECORD.-~June 1931 t» current year. Frior to Octnher 1931 published as "at Coon Rapids, near Anoka."

FAGE.--Water-stage recorder. Datum of gage is 304,53 ft (245.221 m) National Geodetic Vertical Datum of 1929.
Prior to June 14, 1932, at site 1.2 mi (1.9 km) upstream at d4ifferent datum.

REMARKS ,--Records gqod.

Flow slishtly resgulated by six res2rvoirs on headwaters; total usable cavacity, 1,640,600
acre-ft (2.02 km3),

Niurnal regulation caused by Aam ahove station.
AVERAGE DISCHARGE.--51 years, 7,579 ££3/5 (214.56 m3/sﬂ, 5.39 in/yr {137 mm/yr).

EXIREMES FOR PERIOD OF RECORD,--Maximum discharme, 91,000 £t3/s (2,580 m3/s) Apr. 17, 1965, mage heizht, 19.53 ft
(5,953 m); minimum, 529 ftg/s (15.0 m3/s) Auz. 29, 1976, mage height, 0.04 £t (0.012 m), result of regulation.

EXTREMES FOR CURRENT YRAR.--Maximum discharge, 44,400 £t3/s (1,260 n3/s) Apr. 20, maze helmht, 12.12 £t (3.604 =);
minimum discharge, 2,600 ft3/s5 (73.6 m3/s) Aug. 26; minimum gage helght, 1.69 ft (0.515 m) Ausg. 26.

DISCHARGE, IN CUBIC FEEI PRR SHCOND, WATER YRAR OCTOBER 1981 TO SHPTRAMBRR 1982
MEAN VALUES

DAY ocT NOV DEC JAN FE3 MAR 4PR MAY Jun JUI AU sEp
1 3940 12200 7430 5910 4400 4790 19400 26800 21900 9280 6280 3690
2 3410 12200 7700 5420 4500 4690 25200 25100 20900 8750 6650 3430
3 4710 11700 7200 5510 4500 4650 26000 24000 19700 8610 5740 4190
y 4670 11500 7110 5520 4500 4510 26600 22900 19000 8110 w670 3670
5 5240 11200 6640 4640 4500 4510 28500 22800 17700 7280 4690 2990
6 6340 11200 6270 4800 4550 4850 21500 22400 16700 7930 5360 3140
7 6370 10600 6250 4800 4600 4860 32700 21500 15300 8250 4620 3050
8 6550 10700 5880 4800 1600 4860 33600 20100 15700 7630 4710 4480
9 7060 10500 6120 4800 4600 5680 33200 19200 13700 7800 4160 3540
10 8020 9490 5430 4800 4600 6290 33400 20600 12700 2490 4360 3900
11 7980 9660 44590 4600 4600 4490 33100 19800 11500 9040 4310 3830
12 8540 9360 5270 4850 4650 o 31800 18700 11600 9310 4020 4680
13 8270 8940 5550 4650 4850 4540 30700 19200 11900 9710 3380 5210
14 9410 3970 5080 4400 4830 4770 30100 19800 11400 9280 3470 5370
15 9720 8910 4390 4400 4770 4440 30800 20600 11100 9530 3560 5380
16 10500 3780 3490 4350 4760 4590 32900 21100 10100 9290 3840 5480
17 11400 8520 2930 4350 5040 4730 36100 22100 9980 9090 4120 7180
18 12800 8680 2810 1350 4950 4920 39300 24100 10100 8610 3970 6470
19 12800 8680 3850 4400 4750 5390 42400 27900 10100 8050 3600 6710
20 14000 8120 3840 4400 4880 5440 44200 33100 9750 8090 3450 6710
21 14600 7320 3230 4400 5080 5500 43300 34900 9370 7650 3550 7110
22 14700 7340 4570 41400 5040 5810 42400 33800 9340 6910 3450 6680
23 14700 7620 5930 4400 4810 5980 40700 32300 8910 6590 3250 6030
24 14500 7330 5500 4400 4820 6850 39100 31400 8780 6340 3410 5980
25 14400 7290 5500 4400 4770 7270 36900 30200 9800 7070 3640 5410
26 14200 7730 5220 4400 4720 7560 35400 28700 9260 7500 3150 5280
27 14200 7770 5460 4350 4370 8370 32800 27700 9770 6650 3430 5680
28 13300 7620 5730 4200 4530 9540 31300 26600 9510 5960 3430 5130
29 13200 T460 5780 4200 _— 11400 29900 25200 9840 5870 3570 4970
30 13000 7320 5370 4250 _— 13900 28000 23800 9250 6370 3670 4400
31 12200 -_— 5490 4400 - 15600 _— 23300 _— 6010 3270 _—
TOTAL 314730 274710 165470 143550 131570 195220 1000300 769700 374660 245050 126780 149770
MEAN 10150 9157 5328 4631 4699 6297 33340 24830 12490 7905 4090 4992
MAX 14700 12200 7700 5910 5080 15600 45200 34900 21900 9710 6650 7180
MIN 3410 7290 2810 4200 4370 Lyu0 19400 18700 8780 5870 3150 2990
CFSM .53 .48 .28 .2k .25 .33 1.75 1.30 .65 41 .21 .26
IN. .61 .54 .32 .28 .26 .38 1.95 1.50 .73 .48 .25 .29

CAL YR 1981 TOTAL 2401650 MEAN 6580  MAX 14700 MIN 1450 CFSM .35 IN 4,68

WTR YR 1982 TOTAL 3891510 MEAN 10660 MAX 44200 MIN 2810 CFSM .56 1IN 7.58
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05288500 MISSISSIPPI RIVER NEAR ANOKA, MN--Continued
WATER-QUALITY RECORDS

LOCATION.~-Sediment samples collected at Camden Avenue bridge, in Minneapolis, 7.0 mi1 (11 km) downstream from
gage. Tritium samples collected at gage near right bank. Prior to October 1, 1978, sediment samples collected
at Lowry Avenue bridge.

DRAINAGE AREA.--19,600 mi (50,800 km?2), approximately.
PERIOD OF RECORD.--Water years 1963-67, 1975 to current year.

PERIOD OF RECORD.--
WATER TEMPERATURES: October 1975 to current year.
SUSPENDED SEDIMENT DISCHARGR: August 1975 to current year.

REMARKS.,--During the winter period, daily suspended-sediment load was estimated on the basis of water records and
monthly sedliment samples. Water temperature was obtained once-daily for most of the open water period and
monthly for winter period.

EXTREMES FOR PERIOD OF DAILY RECORD.--
SEDIMENT CONCENTRATIONS: Maximum daily mean, 128 mg/L Apr. 24, 1979; minimum daily mean, 1 mg/L on several days
in 1978, 1980, 1981, and 1982.
SEDIMENT LOADg: Maximum daily, 17,400 tons (15,800 tonnes) Apr. 20, 1982; minimum daily, 3.9 tons (3.5 tonnes)
Feb. 2, 1981.

EXTREMES FOR CURRENT YEAR.--
SEDIMENT CONCENTRATION: Maximum daily mean, 210 mg/L Apr. 3; minimum daily mean, 1 mg/L Nov. 26-28.
SEDIMENT LOADS: Maximum daily, 17,400 tons (15,800 tonnes) Apr. 20; minimum daily, 21 tons (19 tonnes) Nov. 26-

28,
TEMPERATURE, WATER (DEG. C), WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982
ONCE-DAILY

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
1 12.0 9.0 1.0 — —— 4,0 14.0 19.0 25.0 28.0 23.0
2 10.0 5.0 1.0 _— _—- 5.0 17.0 20.0 25.0 27.5 22.0
3 11.0 6.0 1.0 _— — - 17.0 20.0 25.0 29.0 23.0
i 12.0 8.0 — _— — 2.0 19.0 20.0 28.0 30.0 20.0
5 11.0 8.0 —_— — — 1.0 15.0 20.0 28.0 30.0 20.0
6 11.0 5.0 — —— — 2.0 14.0 20.0 28.0 30.0 18.0
7 10.0 7.0 _— — _— 2.0 15.0 19.0 28.0 29.0 19.0
8 11.0 6.0 1.0 _— — 1.0 16.0 20.0 26.0 26.0 19.0
9 11.0 4.0 _— — — 2.0 17.0 19.0 26.0 23.0 19.0
10 12.0 4.0 — — —- 2.0 19.0 19.0 20.0 23.0 20.0
11 13.0 5.0 — —— — 3.0 18.0 21.0 23.0 24.0 23.0
12 12.0 5.0 _— _— _— 3.5 16.0 20.0 25.0 24.0 23.0
13 12.0 5.0 _— — 3.0 6.0 17.0 22.0 26.0 22.0 19.0
14 12.0 8.0 — —_— 5.0 7.0 19.0 20.0 27.0 24,0 17.0
15 12.0 _— — -— 3.0 9.0 18.0 20.0 25.0 24,0 16.0
16 12.0 6.0 — _— 3.0 8.0 19.0 22.0 26.0 25.0 16.0
17 12.0 5.0 _— .0 5.0 7.0 18.5 21.0 25.0 27.0 16.0
18 9.0 5.0 -— _— 5.0 7.0 18.0 20.0 26.0 27.0 14.0
19 7.0 3.0 — — 2.0 7.0 19.0 20.0 28.0 29.0 16.0
20 9.0 1.0 _— _— 1.0 7.0 18.0 19.0 28.0 27.0 15.0
21 8.0 _— —-—— — — 8.0 17.0 21.0 27.0 27.0 16.0
22 6.0 - — _— 4.0 9.0 — 22.0 28.0 25.0 17.0
23 5.0 S — —— 5.0 12.0 _— 22.5 28.0 25.0 17.0
24 6.0 1.0 _— _— 1,0 12.0 _— 22.0 25.0 23.0 _—
25 4.0 2.0 — _— 2.0 13.0 19.0 22.0 27.0 25.0 _—
26 5.0 _— — _— 2.0 12.0 18.0 22.0 25.0 23.0 —
27 k.o _— —— — 3.0 14.0 19.0 25L0 26.0 22.0 —
28 5.0 1.0 — -— 4,0 14,0 20.0 26.0 28.0 20.0 —_—
29 6.0 — — —— 4.0 14.0 —— 24).0 27.0 20.0 —_—
30 8.0 1.0 _— - 4.0 14.0 _— 2440 26.0 22.0 _—
31 _— _— — — 5.0 _— — —— 28.0 22.0 —

MEAN 9.5 7.0 21.0 26.0 25.0

WTR YR 1982 MAX 30.0 MIN .0



79
MISSISSIPPI RIVER MAIN STEM

05288500 MISSISSIPPI RIVER NEAR ANOKA, MN--Continued

SUSPENDED-SEDIMENT, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982

MEAN MEAN MEAN MEAN MEAN MEAN
CONCEN- CONCEN- CONCEN- CONCEN= CONCEN- CONCEN~
TRATION  LOADS  TRATION  LOADS TRATION LOADS TRATION LOADS TRATION LOADS  TRATION LOADS
DAY (MG/L) (T/DAY) (MG/L) (T/DAY) (MG/L) (T/DAY) (MG/L)  (T/DAY) (MG/L) (T/DAY) (MG/L) (T/DAY)
OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH
1 11 117 21 692 2 4o ) 64 3 36 7 91
2 9 83 2y 791 2 42 4 59 3 36 7 89
3 25 318 36 1140 2 39 4 60 3 36 7 88
y 6 76 24 745 2 38 4 60 3 36 7 85
5 5 71 19 575 4 72 4 50 3 36 7 85
6 7 120 18 544 4 68 4 52 3 37 8 105
7 6 103 21 601 b 67 b 52 3 37 10 131
8 6 106 16 462 5 79 4 52 3 37 14 184
9 8 152 13 369 5 83 4 52 3 37 15 230
10 9 195 20 512 5 73 h 52 4 50 17 289
11 9 194 12 313 5 60 4 50 5 62 20 242
12 16 369 14 354 5 71 il 52 6 75 22 264
13 15 335 8 193 5 75 4 50 7 92 23 282
14 16 4ot 7 170 5 69 L] 48 8 104 24 309
15 26 682 8 192 5 59 y 48 9 116 23 276
16 22 624 8 190 5 47 4 47 9 116 19 235
17 26 800 6 138 5 4o 4 47 9 122 18 230
18 32 1110 5 117 5 38 y 47 8 107 15 199
19 31 1070 10 234 5 52 4 48 7 90 10 146
20 29 1100 5 110 5 52 ) 48 7 92 14 206
21 37 1460 5 99 5 Ly 4 48 7 96 13 193
22 32 1270 5 99 5 62 4 48 7 95 10 157
23 31 1230 4 82 5 80 4 48 7 91 11 178
2h 28 1100 3 59 5 74 4 48 7 91 17 314
25 24 933 2 39 5 T4 4 48 7 90 20 393
26 20 767 1 21 5 70 4y u8 7 89 24 490
27 18 690 1 21 5 T4 4 47 7 83 35 791
28 20 718 1 21 5 77 4 45 7 86 56 1440
29 20 713 2 40 5 78 by 45 - -—- 93 2860
30 22 772 2 40 5 72 y 46 — —_— 125 4690
31 22 725 — - 5 T4 4 48 — — 146 6150
TOTAL — 18410 — 8963 — 1943 _— 1557 -—- 2075 -—— 21422
APRIL MAY JUNE JULY AUGUST SEPTEMBER

1 164 8590 55 3980 38 2250 42 1050 27 458 20 199
2 204 13300 48 3250 40 2260 46 1090 16 287 12 111
3 210 14700 38 2460 46 2450 30 697 48 74y 23 260
4 193 13900 b2 2600 45 2310 34 744 45 567 14 139
5 167 12900 45 2770 33 1580 32 629 20 253 7 57
6 147 12500 43 2600 34 1530 26 557 21 304 22 187
7 139 12300 45 2610 4o 1650 37 824 30 374 20 165
8 135 12200 39 2120 35 1480 37 762 32 407 23 278
9 101 9050 37 1920 25 925 38 800 32 359 30 287
10 73 6580 40 2220 34 1170 50 1150 30 353 13 137
11 61 5450 37 1980 48 1490 34 830 17 198 14 145
12 56 4810 35 1770 55 1720 24 603 17 185 23 291
13 56 4640 31 1610 51 1640 37 970 23 210 11 155
14 55 4470 30 1600 51 1570 35 877 26 2uY 11 159
15 55 4570 33 1840 61 1830 23 592 24 231 13 189
16 71 6310 39 2220 62 1690 18 451 30 311 14 207
17 105 10200 32 1910 47 1270 22 540 34 378 27 523
18 91 9660 28 1820 45 1230 32 T4y 22 236 14 245
19 107 12200 54 4070 54 1470 22 478 37 360 10 181
20 146 17400 54 4830 58 1530 14 306 25 233 9 163
21 115 13400 53 4990 58 1470 17 351 15 144 10 192
22 72 8240 63 5750 51 1290 13 243 15 140 14 253
23 66 7250 60 5230 39 938 11 196 11 97 13 212
24 75 7920 58 4920 52 1230 11 188 14 129 11 178
25 60 5980 56 4570 33 873 13 248 11 108 12 175
26 46 4400 52 4030 37 925 13 263 12 102 14 200
27 43 3810 55 4110 48 1270 38 682 15 139 16 245
28 42 3550 50 3590 48 1230 42 676 14 130 12 166
29 53 4280 42 2860 28 T4y 37 586 16 154 11 148
30 53 4010 41 2630 34 849 50 860 24 238 14 166
31 _— —— 39 2450 ——— ——— 57 925 25 221 — —
TOTAL -~ 258570 — 95310 — 43864 — 19912 —— 8294 _— 6013

TOTAL LOAD FOR YEAR: 486333 TONS,
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05288500

RADIOCHEMICAL ANALYSES, WATER YEAR OCTOBER 1981 TO SEPTREMBER 1982

MISSISSIPPT RIVER MAIN STEM

TIME
DATE
ocT
02... -
NOV
08... 0845
FEB
08... 0810
APR
12... 1037
MAY
17... 1200
JUN
23... 1030
AUG
02... 1155
SEP
24, .. 1345

TRITIUM
IN
WATER
MOLE~
CULES

(TU)
(07012)

- 60.5

60.4
56.6
40.2
46.6
52.2
55.3
49.5

TRITIUM

WATER
MOLE~
CULES
COUNT
ERROR
(TU)
(07013)
4.8
2.5
2.1
1.5
1.9
1.9
2.3

4.8

MISSISSIPPI RIVER NEAR ANOKA, MN-~Continued

PARTICLE-SIZE DISTRIBUTION OF SURFACE BED MATERIAL, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982

NUMBER

OF STREAM-

SAM- FLOW,
PLING  INSTAN-
TIME POINTS TANEOUS

DATE (CPs)
(00063) (00061)

MAY

14.,. 1430 3 5860

BED BED

MAT. MAT.
SIEVE SIEVE

DIAM. DIAM.
% WINER ¥ FINER
THAN THAN
062 MM ,125 MM
(80164) (80165)
1 1

BED BED BED

MAT. MAT. MAT.

SIEVE SIEVE SIEVE

DIAM. DIAM. DIAM.,
% FINER % FINER % FINER
THAN THAN THAN
.250 MM .500 MM 1.00 MM
(80166) (80167) (80168)
[ 37 82

BED
MAT.
SIEVE
DIAM.
% FINER
THAN
2,00 MM
(%0169)

89

BED

MAT.
SIEVE
DIAM.
% FINER

THAN
4,00 MM
(80170)

91

BED

MAT.
SIEVE
DIAM.
% FINER

THAN
8.00 MM
(80171)

97

BED

MAT.
SIEVE
DIAM.
% FINER

THAN
16.0 MM
(80172)

100
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05288550
LOCATION.--Lat 45°06'12", long 93°16'37", in SWINE4 sec.l0, T.30 N., R.24 W., Anoka County, Hydrologic Unit

07010206, on left bank at St. Paul Pumping Station in Fridley, 0.9 mi (1.5 km) upstream from Rice Creek, and 3.4
mi (5.5 km) downstream from Coon Rapids Dam, and at mile 862.8 (1,388 km) upstream from Ohlo River.

MISSISSIPPI RIVER AT FRIDLEY, MN

PERIOD OF RECORD.--Water years 1975 to current year.

PERIOD OF DAILY RECORD.--
SPECIFIC CONDUCTANCE: November 1974 to current year.
pH: November 1974 to current year.

WATER TEMPERATURES:
DISSOLVED OXYGEN:

November 1974 to current year.
November 1974 to current year.

INSTRUMENTATION.--Water quality monltor since November 1974.
REMARKS,--Extremes are published for years with 80 percent or more dally record.
COOPERATION.--Water-quality monitor 1is operated by the Metropolitan Waste Control Commission, St. Paul, MN,

EXTREMES FOR PERIOD OF DAILY RECORD.--
Maximum, 473 micromhos Sept. 30, 1981; minimum, 212 micromhos Mar. 13,

SPECIgIC CONDUCTANCE (water year 1981):

1981.

pH (water year 1981-82): Maximum, 8,7 units Apr. 16, 18-20, 1981; minimum, 7.1 units Apr. 4-6, 1982,

WATER TEMPERATURES (water year 19é1—82): Maximum, 29.5°C July 6, 1981; minimum, 0.0°C several days during
winter period.

DISSOLVED OXYGEN (water year 1981-82): Maximum, 17.6 mg/L Mar. 7, 8, 1981; minimum, 2.9 mg/L July 27, 1981.

EXTREMES FOR CURRENT YEAR.--

pH: Maximum,

s during summer period; minimum, 7.1 units Apr. 4-6,

WATER TEMPERATURES:

8.5 units several dag

Maximum, 28.0°C Aug. 4-6; minimum, 0.0°C several days during winter period.

DISSOLVED OXYGEN: Maximum, 16.3 mg/L Mar. 14; minimum, 4.3 mg/L July 8.

SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25 DEG. C), WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982

DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN

OCTOBER NOVEMBER DECEMBER JANUARY

462
449

431
417
389
361
339

439
428
406
379
353

WONOY VEW e

303
291
288
310

309 356
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05288550 MISSISSIPPI RIVER AT FRIDLEY, MN--Continued

SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25 DEG. C), WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982

DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN
FEBRUARY MARCH APRIL MAY
1 409 309 371 4y3 312 379 345 210 291 244 244 244
2 419 298 374 446 300 383 307 154 274 252 252 252
3 411 279 367 448 283 375 291 177 241 261 260 261
I 442 315 386 418 310 374 -— -— _— 285 265 275
5 452 313 390 455 307 379 252 189 211 282 279 281
6 4us 304 379 452 306 380 238 182 213 276 273 275
7 419 303 374 414 258 371 217 180 193 267 267 267
8 453 311 369 451 319 389 192 171 182 260 259 260
9 456 308 390 415 303 359 187 163 174 254 253 253
10 458 308 403 452 300 375 -— — _— 247 247 247
11 452 346 397 443 303 384 200 173 186 —_— -— -—
12 459 345 398 456 298 381 211 183 200 —_— _— —_—
13 457 306 397 449 306 378 246 158 228 _— _— -_—
14 byt 342 402 4y 305 378 247 185 241 _— _— _—
15 493 345 423 414 309 365 244 187 240 — — —
16 493 390 425 458 319 392 230 154 200 — —_— —
17 496 301 397 42 311 386 -— -— -—- - -—- -—
18 481 296 372 451 340 389 — — — -_— - -_—
19 459 282 366 440 295 369 -— -— -— 247 247 247
20 443 341 391 402 242 341 -_— -— -— 251 251 251
21 byt 250 386 457 318 381 241 241 241 254 254 254
22 417 290 373 4y6 295 370 241 241 241 258 257 257
23 443 314 380 415 309 366 242 241 241 260 260 260
24 411 300 364 413 317 381 242 241 242 263 263 263
25 452 302 382 415 242 340 242 241 242 265 265 265
26 451 316 391 411 307 363 244 241 243 255 251 253
27 440 300 382 405 308 356 241 210 222 256 254 255
28 45y 341 388 4ho 297 368 218 218 218 252 252 252
29 — -— _— 419 288 354 227 226 226 253 248 250
30 —— — — 409 310 360 235 234 234 254 249 251
31 - -— —_— 409 259 329 — _— —_— 251 247 250
MONTH 496 250 386 458 242 371
DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN
JUNE JULY AUGUST SEPTEMBER
1 250 247 248 314 309 311 351 344 347 335 308 328
2 250 248 249 316 311 313 350 344 346 337 329 332
3 252 2u7 250 316 310 313 348 344 346 333 318 328
4 252 245 249 345 316 331 357 340 349 332 324 327
5 249 245 247 347 342 344 348 342 345 330 311 327
6 252 2u6 251 344 316 333 346 341 344 335 327 330
7 252 2u7 249 318 310 314 359 340 354 332 328 329
8 281 247 263 316 309 313 356 350 353 330 323 326
9 284 259 278 340 314 318 351 340 344 329 322 325
10 283 280 282 319 301 310 342 317 326 333 285 324
11 283 258 278 311 305 308 340 317 339 337 327 332
12 287 282 285 312 306 309 348 318 333 340 334 337
13 31y 285 306 317 310 313 348 342 34y 337 333 335
14 317 313 315 319 312 316 350 342 344 349 325 340
15 319 300 310 341 316 320 350 342 345 343 335 336
16 324 305 318 341 314 325 350 342 345 339 336 337
17 322 315 318 345 340 342 347 318 333 340 336 338
18 327 320 324 349 340 346 345 319 340 343 333 338
19 337 331 334 348 344 346 347 314 340 344 338 341
20 343 326 339 346 343 345 348 334 339 339 334 336
21 -_— - - 346 343 345 34y 337 341 337 331 - 333
22 356 353 354 351 342 346 341 334 337 335 329 332
23 353 348 350 353 347 350 34y 336 339 336 331 334
24 350 338 346 354 343 351 340 326 334 340 335 337
25 3u2 338 340 354 313 347 338 333 335 343 337 339
26 337 333 335 347 319 343 337 301 332 340 334 337
27 338 330 336 348 341 34y 335 322 328 336 331 334
28 339 327 342 354 344 349 337 326 330 338 306 308
29 336 308 325 359 340 353 329 273 316 339 307 310
gg 311 307 309 355 349 352 330 315 322 339 312 315

-—= --- 349 345 347 333 325 329 - -—= -—=
MONTH 359 301 332 359 273 339 349 285 331
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MIN MEAN

JANUARY

MAX

MIN MEAN

DECEMBER

MAX

MEAN

MISSISSIPPL RIVER MAIN STEM
MIN

MISSISSLIPPI RIVER AT FRIDLEY, MN--Continued
NOVEMBER

MAX

05288550
PH (STANDARD UNITS), WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982
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MISSISSIPPI RIVER AT FRIDLEY, MN--Continued

05288550
PH (STANDARD UNITS), WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982
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05288550 MISSISSIPPL RIVER AT FRIDLEY, MN--Continued
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TEMPERATURE, WATER (DEG. C), WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982
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05288550 MISSISSIPPT RIVER AT FRIDLEY, MN--Continued
MAX

OXYGEN, DISSOLVED (DO), MG/L, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982
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MISSISSIPPT RIVER AT FRIDLEY, MN--Continued

05288550

OXYGEN, DISSOLVED (DO), MG/L, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982
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05288840 BASSETT CREEK IN GOLDEN VALLEY, MN
LOCATION.--Lat 45°00'01", long 93°19'39", in SWiNW# sec.17, T.113 N., R.24 W., Hennepin County, Hydrologic Unit
07010206, on right upstream headwall of culvert on County Road 66 (Golden Valley Road), 0.45 mi (0.72 km)
northeast from outlet of Sweeney Lake, 1n Golden Valley.
DRAINAGE AREA.--31.7 mi? (82.1 km?).
PERIOD OF RECORD.--January to December 1980 (published in OFR 82-504), May 1981 to current year (no winter record).
GAGE.~-Water-stage recorder.

REMARKS.--Records falr except those for period of no gage height record, Oct. 22 to Dec. 4, which are poor.

EXTREMES FOR PERIOD OF RECORD.—-Maximum_discharge, 274 ft3/s (7.76 m3/s) June 14, 1981, gage height, 6.43 ft (1.960
m), from floodmarks; minimum, 2.2 £t3/s (0.062 m3/s) Sept. 20-21, 1981, gage helght, 3.36 £t (1.024 m).

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 14§ £t3/s (4.11 m3/s) Sept. 10, gage height, 5.44 £t (1.658 m);
minimum recorded discharge, 3.4 f£t2/s (0.096 m>/s) Aug. 14, 15, but may have been less during winter period;
minimum gage height, 3.40 ft (1.036 m) Aug. 21.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982
MEAN VALUES

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
1 11 6.7 7.0 _— 130 21 23 9.0 4.7 24
2 5.9 6.3 7.0 _— 140 19 20 8.7 6.6 9.7
3 12 6.3 6.8 —— 140 21 19 8.4 6.6 7.7
4 22 6.3 6.6 _— 140 25 19 8.1 7.2 5.8
5 15 6.2 -— — 135 28 16 7.8 6.9 10
6 13 6.0 — - 130 22 14 16 6.6 6.8
7 10 6.0 — — 120 20 15 8.7 6.9 6.2
8 8.5 6.4 — -— 110 18 16 7.5 5.8 6.4
9 8.7 6.2 —— _— 100 40 16 7.5 5.5 8.2
10 8.9 5.8 — -—— 85 26 15 46 4.3 83
11 6.5 5.4 —_— — 75 24 13 14 4.5 30
12 6.0 5.4 — - 68 35 12 10 4.7 17
13 6.4 6.5 — — 60 39 10 10 5.5 13
14 11 7.0 —— _— 55 47 14 12 h.3 10
15 6.7 6.5 -— — 50 42 12 12 4.0 16
16 6.6 6.0 — -— n6 56 9.9 11 13 11
17 26 6.5 — — 43 67 9.8 9.3 12 10
18 16 6.2 — — n2 72 9.2 8.6 10 9.0
19 11 6.6 — —— 4y 54 8.9 8.0 9.0 8.0
20 7.6 7.0 _— _— 55 46 9.7 6.9 7.8 7.0
21 6.5 6.7 - — 48 42 8.7 7.2 5.4 6.0
22 7.0 6.4 — - hy 37 9.0 6.6 5.6 5.6
23 7.0 6.4 -— -— 39 33 9.3 7.2 6.0 5.6
24 6.8 6.6 _— — 34 30 29 7.5 24 5.8
25 7.5 7.0 —— _— 29 29 15 8.1 10 5.8
26 T4 7.4 —_— .—— 27 28 10 14 11 5.6
27 7.3 T2 —-— _— 27 32 19.3 9.0 11 5.4
28 7.0 6.8 —_— ——— 26 28 11 7.5 6.0 5.6
29 T.2 6.6 —— —— 26 28 17 7.2 28 6.0
30 7.2 6.8 —_— 100 24 26 9.3 6.6 13 6.0
31 7.0 - —-— 120 ——— 29 -—— 5.8 10 —_—
TOTAL 296.7 193.2 — I 2092 1064 409.1 316.2 265.9 356.2
MEAN 9.57 6.4 — — 69.7 34.3 13.6 10.2 8.58 11.9
MAX 26 7.4 — ——— 140 72 29 46 28 83
MIN 5.9 5.4 —— — 2h 18 8.7 5.8 4.0 5.4
CFsSM .30 .20 — _— 2.20 1.08 W43 .32 .27 .38
IN. .35 .23 ——— ——— 2.45 1.25 .48 .37 .31 b2
AC-FT 589 383 - ) 4150 2110 811 627 527 707



MISSISSIPPI RIVER MAIN STEM 89
05288950 MISSISSIPPI RIVER AT FORD PLANT AT ST. PAUL, MN

LOCATION.--Lat 44°54'57", long 93°11'59", in NE#NW: sec.17, T.28 N., R.23 W., Ramsey County, Hydrologic Unit
07010206, Ford Motor Company hydroelectric plant, 800 £t (244 m) downstream from Ford Parkway bridge, 3.5 mi
(5.6 km) upstream from Minnesota River at mile 847.6 (1,363.8 km) upstream from the Ohio River.

DRAINAGE AREA.--19,700 mi2 (51,000 km?),
PERIOD OF RECORD.--Water years 1974-78, October 1980 to September 1982 (discontinued).

PERIOD OF DAILY RECORD.--
SPECIFIC CONDUCTANCE: November 1973 to September 1978, October 1980 to September 1982,
pH: November 1973 to September 1978, October 1980 to September 1982.
WATER TEMPERATURES: November 1973 to September 1978, October 1980 to September 1982,
DISSOLVED OXYGEN: November 1973 to September 1978, October 1980 to September 1982.

INSTRUMENTATION.--Water-quality monitor from November 1973 to September 1978, October 1980 to September 1982.
REMARKS.--Extremes are published for years with 80 percent or more daily record.
COOPERATION.--Water-quality monitor operated by the Metropolitan Waste Control Commission, St. Paul, MN.

EXTREMES FOR PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE (water year 1981): Maximum, 454 micromhos July 14, 1981; minimum, 282 micromhos May 5,
1981.

pH (water year 1981-82): Maximum, 8.5 units Mar. 13-15, 19, Apr. 17, 18, 21, May 21, 22, June 1, 5-7, 1981;
minimum, 7.2 units Oct. 18, 1981.

WATER TEMPEATURES (water year 1981-82): Maximum, 27.0°C July 19-21, 1981; minimum, 0.0°C several days during
winter period.

DISSOLVED OXYGEN (water year 1981-82): Maximum, 17.4 mg/L Mar. 23, 1981; minimum, 4.0 mg/L July 5, 1982.

EXTREMES FOR CURRENT YEAR.--
pH: Maximum, 8.4 units July 29, Aug. 11, Sept. 1, 3-8; minimum, 7.2 units Oct. 18.
WATER TEMPERATURES: Maximum, 25.5°C Aug. 4-7; minimum, 0.0°C several days during winter.
DISSOLVED OXYGEN: Maximum, 15.0 mg/L Dec. 17; minimum, 4.0 mg/L July 5.

SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25 DEG. C), WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982
DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN
OCTOBER NOVEMBER DECEMBER JANUARY

435 428 432 — — —
437 435 436 — -— ——
439 400 426 — _— o
428 418 423 — —— —-
418 423 — — —

WoO~NOY Viswn
=
n
-3

10 — -— -— -— —— -—

31 — — — 389 382 386



MISSISSIPPL RIVER MAIN STEM
05288950 MISSISSIPPI RIVER AT FORD PLANT AT ST. PAUL, MN--Continued

SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25 DEG. C), WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982

DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN
FEBRUARY MARCH APRIL MAY
1 388 381 383 391 385 386 378 345 362 260 242 257
2 389 382 385 387 380 382 348 321 336 261 254 258
3 391 383 388 384 380 380 4ol 302 312 263 254 260
Y 390 382 385 384 381 383 394 294 301 346 258 263
5 393 389 390 388 384 386 299 290 292 266 257 262
6 392 382 388 390 384 386 340 287 290 264 257 260
7 391 388 390 387 380 384 291 276 284 269 258 262
8 397 389 393 390 384 386 300 265 271 271 267 269
9 394 389 391 429 386 388 267 260 264 274 264 271
10 396 391 392 448 391 399 269 265 267 274 253 264
11 397 390 393 4uy 387 402 274 268 271 27U 250 264
12 397 390 394 415 376 384 278 272 275 281 262 275
13 397 391 395 4ot 389 395 281 273 277 283 269 280
14 397 390 395 436 386 389 284 268 279 285 279 282
15 397 390 395 388 382 384 284 272 280 284 258 281
16 397 391 394 400 368 380 281 269 275 281 273 278
17 420 382 401 419 387 398 277 260 264 287 278 282
18 387 381 385 390 384 385 _— - -— 288 279 283
19 392 381 386 385 379 381 280 233 239 284 276 280
20 418 381 404 394 376 380 243 229 232 277 273 274
21 483 401 426 397 382 389 265 229 233 273 265 269
22 437 403 417 395 386 392 238 232 235 283 262 266
23 b27 392 412 394 378 382 243 235 242 284 262 265
24 401 384 390 388 380 3814 244 239 242 277 262 267
25 398 382 390 380 376 378 244 235 242 283 272 277
26 394 380 385 376 370 373 243 233 241 292 280 285
27 388 380 382 382 372 377 254 240 247 300 290 293
28 384 384 384 392 379 386 258 250 254 303 300 301
29 - — ——- Uys 391 397 258 254 254 308 300 301
30 — - -—— 03 395 399 258 54 257 311 300 307
31 _— - B —— -— -— - -— _— 311 300 307
MONTH 483 380 393 448 368 387 346 242 276
DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN
JUNE JULY AUGUST SEPTEMBER

1 309 300 306 346 341 344 353 343 347 355 347 351
2 311 306 309 347 344 345 349 342 345 357 350 354
3 315 308 313 349 343 347 359 342 34y 361 352 356
4 316 309 313 349 342 346 349 342 346 357 351 353
5 316 307 313 349 345 346 356 349 351 361 353 356
6 317 308 315 375 347 352 360 353 355 360 353 357
7 323 312 318 351 341 345 357 349 352 366 357 362
8 325 317 321 342 338 340 353 345 350 376 364 371
9 323 315 318 345 338 341 349 346 347 376 371 373
10 332 315 326 348 323 338 354 345 349 374 319 350
11 346 322 341 352 337 34y 349 345 347 361 328 349
12 348 322 342 346 334 338 352 342 347 365 356 360
13 343 315 340 346 338 342 348 342 345 368 361 365
14 349 325 342 348 34k 346 354 343 345 3717 369 374
15 354 345 351 354 330 347 350 344 348 376 362 366
16 363 353 357 355 351 353 353 337 350 365 357 360
17 368 341 363 357 353 354 372 335 349 376 362 371
18 366 341 363 357 347 355 360 352 356 376 373 374
19 361 336 358 359 354 355 359 349 354 382 375 377
20 361 343 351 360 353 356 353 349 351 381 378 379
21 366 347 351 355 348 350 355 349 352 378 371 374
22 -== —-——= —— 351 348 350 358 351 354 376 371 373
23 369 365 367 354 349 351 358 350 353 374 370 372
24 365 351 357 358 351 352 356 347 352 379 373 375
25 419 358 362 357 353 355 353 339 347 379 372 375
26 354 341 345 357 345 351 357 353 355 379 373 376
27 347 342 345 351 347 349 357 349 353 379 371 374
28 352 340 34l 352 346 349 354 348 351 374 364 368
29 347 342 344 357 348 350 356 326 34y 366 360 362
30 347 3h0 342 360 353 356 349 332 342 366 362 363
31 - - - 358 349 353 354 346 350 -—— —— -—

MONTH 375 323 348 372 326 349, 382 319 366
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MISSISSIPPI RIVER MAIN STREM
05288950 MISSISSIPPLI RIVER AT FORD PLANT AT ST. PAUL, MN~-Continued

OXYGEN, DISSOLVED (DO), Ma/L, WATER YRAR OCTOBHER 1981 TO SEPTEMBER 1982

MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN
OCTOBER NOVEMBER DECE!MBER JANUARY

9.9 8.1 8.7 12.2 11.8 12.0 14.1 13.6 13.8 - _— —
10. 8.3 9.5 12.7 11.7 12.2 14.0 13.3 13.8 _—- —— —
10.7 10.0 10.3 12.4 12.0 12.3 13.8 13.5 13.6 - — -—
10.0 8.7 9.1 12,0 10.3 11.4 13.9 13.5 13.7 . — ——
10.6 8.3 9.2 10.4 10.0 10.2 14.0 13.7 13.8 12.8 12.6 12.7
10.6 8.8 10.0 10.4 10.0 10.2 13.8 13.5 13.6 13.1 12.8 13.0
11.7 10.0 10.4 10.4 10.0 10.2 13.7 13.3 13.5 13.0 12.7 12.7
11.7 10.3 10.6 10.8 10.0 10.3 13.6 13.1 13.4 12.7 12.5 12.6
10.8 10.0 10.4 12.7 10.1 11.6 13.9 13.1 13.3 13.4 12.5 12.8
10.7 10.0 10.4 12.8 12.0 12.4 13.7 13.4 13.6 14.0 12.9 13.3
10.8 10.0 10.4 12.6 12.3 12.4 14.8 13.3 14,1 13.6 12.6 12.9
12.3 10.1 11.1 12.3 11.9 12.1 14.0 13.5 13.8 13.8 10.2 12.7
10.8 10.0 10.3 12.1 10.8 11.7 13.7 13.5 13.6 13.6 12.5 12.7
10.8 10.0 10.4 11.7 10.5 10.7 14.2 13.5 13.7 —— ——— ——-
10.8 10.1 10.5 11.2 10.8 11.0 13.7 13.4 13.5 13.9 12.2 13.2
10.7 9.8 10.4 12.2 10.7 11.5 14.9 13.3 13.5 —— -—- -
9.8 8.3 9.2 12.0 11.6 11.8 15.0 13.5 14,1 14.1 11.6 12.9
9.9 8.2 9.0 11.8 11.4 11.6 14.4 13.5 13.7 ——— ——— —
10.5 9.8 10.1 12.0 11.4 11.7 13.7 13.5 13.6 14.3 12.7 13.3
11.7 10.0 10.7 13.5 11.7 12.6 13.7 13.5 13.6 12.9 12.7 12.8
11.6 10.4 10.7 13.4 13.0 13.1 13.5 13.0 13.2 13.2 12.7 12.9
11.9 10.6 11.4 13.6 13.3 13.4 13.1 12.8 13.0 13.2 12.8 13.0
12.6 11.8 12.2 14.0 11.5 13.6 13.2 13.0 13.0 14.0 12.8 13.0
12.6 12.3 12.4 14.0 13.5 13.6 13.6 13.0 13.2 14.3 13.0 13.3
12.8 12.0 12.2 13.5 13.3 13.4 13.1 13.0 13.0 13.2 13.0 13.1
12.6 12.0 12.3 13.3 13.0 13.1 13.0 12.9 12.9 13.2 13.0 13.1
13.8 12.1 12.8 13.2 13.0 13.1 12.9 12.7 12.8 13.1 12.6 12.8
12.7 12.1 12.4 13.8 13.2 13.5 13.3 12.7 13.0 12.8 12.0 12.3
12.7 12.0 12.5 13.8 13.5 13.6 13.5 13.3 13.4 12.8 12.0 12.1
12,5 12.0 12.2 14.2 13.4 13.8 13.3 13.0 13.2 12.8 12.0 12.2
12.3 11.9 12.0 - -—- _— 13.4 12.8 13.0 12.3 12.0 12.2
13.8 8.1 10.8 14,2 10.0 12.1 15.0 12.7 13.5

MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN

FEBRUARY MARCH APRIL MAY

12.3 12.0 12.1 12.8 12.7 12.7 12.6 12.0 12.3 10.7 10.1 10.5
12.7 12.0 12.3 13.3 12.9 13.1 12.7 12.0 12.2 10.5 9.9 10.3
12.8 12.4 12.7 13.3 13.2 13.2 12.7 12.0 12.4 10.5 9.7 10.0
12.8 12.4 12.6 13.6 13.3 13.4 14,1 12.6 13.5 9.9 8.1 8.9
13.6 12.6 12.8 13.5 13.3 13.4 14,5 12.6 14,1 8.6 8.1 8.4
13.6 12.6 12.8 13.5 13.3 13.4 14.7 14.2 14.5 8.6 8.2 8.4
12.7 12.4 12.5 13.7 13.3 13.5 14.5 13.9 14.2 8.8 8.0 8.4
13.8 12.6 13.0 14.1 13.4 13.7 14,3 13.8 14.0 8.8 8.0 8.3
13.8 12.3 12.8 13.8 13.4 13.5 14.3 13.8 14.0 8.7 8.0 8.4
12.7 12.0 12.3 14.3 13.4 13.8 14.1 13.6 13.9 10.0 8.0 8.6
12.8 12.0 12.4 14.0 13.6 13.7 14.3 12.6 13.8 8.5 8.0 8.3
12.8 12.0 12.4 13.7 12.6 13.1 13.7 12.2 12.8 8.7 8.0 8.3
12.8 12.1 12.4 13.5 12.5 12.7 12.7 12.0 12.4 8.7 8.2 8.5
12.3 12.1 12.3 13.8 12.6 12.9 12.7 12.1 12.3 8.8 8.0 8.3
12.8 12.0 12.5 13.1 12.6 12.9 12.5 12.0 12.3 8.8 8.0 8.3
12.8 12.1 12,6 13.4 12.5 12.7 12.1 11.6 11.9 8.6 8.0 8.4
12.8 12.1 12.5 13.2 12.6 13.0 12.7 12.0 12.2 8.6 7.8 8.2
12.8 12.0 12.6 12.9 12.4 12.7 12.5 11.8 12.2 8.8 8.0 8.4
12.8 12.0 12.5 12.6 12.2 12.4 12.7 10.7 12.1 8.8 8.0 8.2
12.7 12.0 12.5 12.8 12.3 12.6 12.7 10.6 12.1 8.8 8.0 8.3
12.7 12.2 12.5 13.1 12.7 12.9 12.7 12.0 12.4 8.6 8.0 8.3
12.8 12.0 12.5 12.9 12.7 12.8 12.7 12.0 12.4 8.8 8.0 8.2
12.8 12.2 12.5 13.9 12.6 13.3 12.3 11.8 12.0 8.8 8.0 8.4
12.7 12.2 12.5 12.7 12.2 12.5 11.9 10.3 11.4 8.7 8.0 8.4
12.8 12.1 12.4 13.8 12.2 13.0 10.7 10.1 10.4 9.6 8.0 8.4
12.2 12.0 12.1 14,4 13.6 13.9 10.7 10.0 10.3 8.5 8.0 8.3
12.8 12.0 12.4 14,2 13.6 13.9 10.7 9.8 10.3 8.5 8.0 8.3
12.3 12,2 12.3 14.1 13.6 13.8 10.7 9.8 10.3 8.8 8.0 8.3
—— —— — 14,2 12.4 13.4 10.5 10.0 10.2 8.7 8.0 8.5
— —-— — 13.8 12.2 12.9 10.7 10.1 10.3 8.8 8.0 8.4
——— —— — 13.6 12.0 12.3 - —— —— 8.7 8.0 8.4
13.8 12.0 12.5 14,4 12.0 13.1 14,7 9.8 12.3 10.7 7.8 8.6
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96 MINNESOTA RIVEK SBASIN
05291000 WHETSTONE RIVER NEAR BUG STONE CITY, SD
LOCATION.--Lat 45°17'32", lonz 96°29'14", in SEANW: sec.18, T.121 N., R.46 W., firant County, Hydrologic Unit
07020001, on right bank 20 £t (6 m) downstream from former nighway bridge site, 1.5 mi (2.4 km) west of Big
Stone Pity, and 4.5 mi (7.2 km) upstream from Big Stone Lake.
DRAINAGE AREA.--389 mi?2 (1,008 km?).
WATER-DTSCHARTE RECORDS

PERIOD OF RECORD.--March 1910 to November 1912 (no winter records), and March 1931 to current year. HMonthly
discharge only for some periods, published ia WSP 1303.

REVISED RECORDS.--WSP 895: Drainage area. WSP 1308: 1932(M), 1935(M).

GAGE.--Water-stage recorder. Datum of zage is5 996.96 £t (303.873 m) adjustment of 1912. ™ar. 8, 1910, to Nov. 30,
1912, nonrecording gage 2 mi (3 km) downstream at different datum. Mar. 18, 1931, to May 3, 1939, nonrecording
gage, at site 20 ft (9 m) upstream at present datum. May 4, 1939, to Nov. 8, 1952, water-stage recorder at site
80 £t (24 m) downstream at present datun.

REMARKS.-~Records good except those for winter period, which are fair.

AVERAGE DISCHARGE, ——51 years (water years 1932-82), 47.4 £t3/s §1.342 m3/s), 1.65 in/yr (42 mm/yr), 34,340 acre-
ft/yr (42.3 hm3 /yg ; median of yearly mean discharzes, 34 ft3/s (0.96 m3/s), 1.19 in/yr {30 mm/yr), 24,600
acre-ft/yr (30 hm>/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharze, 6,870 £t3/s (195 m3/s) Apr. 8, 1969, game heisht, 14.32 ft
(4.365 m) from floodmark; no flow at times in mo%t years.

EXTREMES OUTSIDE PERIOD OF RECORD.-~Maximum stage known, about 26 ft_(8 m) in June 1919, nresent site and datum,
from information by local resident, discharge 29,000 £t3/s (821 m3/s).

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 3,450 ft3/s (97.7 m3/s) _Mar. 31, zage height, 10.97 £t (3,344 m)
(backwater from ice), no other peak above base of 200 £t3/s (5.66 m3/s); minimum, 0.70 rt3/s (0.020 m3/s) Aug.
27; minimum gage height, 1.13 £t (0.344 m) Jan. 11.

DISCHARGE, IN CUBIC FERT PER SECOND, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982
MEAN VALUES

DAY 0CT NOV DEC JAN FEB MAR APR MAY Jun JUL AUG SEP
1 1.4 3.0 3.6 2.5 .90 25 1180 18 29 4.1 2.8 1.5
2 1.4 2.9 3.3 2.4 .90 22 630 15 41 3.9 2.5 1.3
3 1.4 2.9 3.4 2.3 .90 20 355 12 37 3.9 2.4 1.1
L 1.5 3.0 3.4 2.1 .90 18 160 11 24 3.7 2.4 1.0
5 1.4 3.0 3.4 2.0 .90 16 210 11 17 3.6 2.3 1.2
6 1.8 3.2 3.4 1.8 .90 15 135 11 29 3.6 2.3 1.2
7 2.0 3.0 3.6 1.6 .90 1k 120 10 23 h.o 2.3 1.2
8 1.8 3.0 3.6 1.h .90 13 92 9.5 16 4.0 2.1 1.1
9 1.8 3.0 3.6 1.2 .90 12 90 10 13 4.3 2.1 1.0
10 1.7 3.0 3.6 1.0 .90 15 79 12 12 4,7 2.1 1.1
11 1.7 3.0 3.6 .94 .90 32 73 10 11 4.8 2.1 .95
12 1.6 3.0 3.6 .93 .90 50 71 13 11 4.5 1.9 1.3
13 2.4 3.0 3.4 .92 .90 66 97 16 9.5 4,2 1.8 1.6
14 2.7 3.0 3.4 .92 .90 80 133 19 8.7 4,0 1.8 1.5
15 3.0 3.3 3.4 .92 .90 125 139 26 8.3 4.0 1.8 2.3
16 3.0 3.3 3.3 .92 .90 185 147 38 7.8 3.7 1.7 1.7
17 3.0 3.2 3.3 .91 .90 190 139 43 7.4 3.4 1.5 1.5
18 3.0 3.1 3.2 .91 1.0 150 109 41 6.3 3.3 1.3 1.5
19 3.0 3.1 3.2 .91 1.4 80 81 62 5.9 3.2 1.1 1.7
20 2.9 2.7 3.2 .90 4.0 46 66 55 5.9 2.7 1.3 1.4
21 3.0 2.9 3.1 .90 32 32 57 39 5.8 2.5 1.1 1.2
22 3.0 2.9 3.1 .90 29 24 48 32 5.7 2.4 1.0 1.2
23 2.9 3.2 3.1 .90 32 18 42 26 5.4 2.4 1.2 1.1
24 2.9 3.3 3.1 .90 30 13 37 23 k.9 2.3 1.2 1.3
25 3.0 3.4 3.0 90 28 11 33 20 b7 2.4 1.0 1.4
|
26 3.0 3.6 3.0 .90 26 10 30 18 4,7 4.6 .95 1.3
27 2.9 3.4 2.9 .90 26 9.0 28 18 4.4 4.1 .83 1.1
28 2.9 3.4 2.8 .90 26 10 2l 16 4.4 4,0 1.1 1.0
29 2.9 3.4 2.8 .90 - 33 22 15 4,9 3.6 1.5 1.0
30 3.0 3.6 2.7 .90 — hT70 20 20 4,1 3.0 1.7 1.0
31 3.0 — 2.6 .90 ---  28%40 — 22 — 2.8 1.4 -
TOTAL 75.0 93.8 100.7 37.38  250.70  4644.0 7 691.5 371.8 111.7 52.58 38.75
MEAN 2.42 3.13 3.25 1.21 8.95 150 148 22.3 12.4 3.60 1.70 1.29
MAX 3.0 3.6 3.6 2.5 32 2840 1180 62 41 4.8 2.8 2.3
MIN 1.4 2.7 2.6 .90 .90 9.0 20 9.5 4.1 2.3 .83 .95
CFsSM .006 .008 .008 .003 .02 .39 .38 .06 .03 .009 .00k .003
IN. .01 .01 .01 .00 .02 Ly .43 .07 .0l .01 .01 .00
AC-FT 149 186 200 Th 497 9210 8820 1370 737 222 104 77

CAL YR 1981 TOTAL 3145.00 MEAN 8.62 MAX

319 MIN 1.0 CFSM .02 IN .30 AC-FT 6240
WTR YR 1982 TOTAL 10914.91 MEAN 29.9 MAX 2840

1
4 MIN .83 CPFSM .08 IN 1.04 AC-FT 21650



MINNESOTA RIVER BASIN o1

05291000 WHETSTONE RIVER NEAR BIG STONE CITY, SD--Continued
WATER~-QUALITY RECORDS
PERIOD OF RECORD.--Water years 1960-62, 1967-69, 1974 to current year.

PERIOD OF DAILY RECORD.--
WATER TEMPERATURES: October 1973 to September 1981, March to August 1982,
SUSPENDED-SEDIMENT DISCHARGE: October 1973 to September 1981, March to August 1982.

REMARKS.~-During the winter period, daily sediment concentrations were estimated on the basis of water records and
monthly sediment samples, October 1973 to September 1981. Water temperature was obtained when sediment samples
were collected.

EXTREMES FOR PERIOD OF DAILY RECORD,~~
WATER TEMPERATURES: Maximum daily (water years 1973-81, March to August 1982), 34,0°C July 7, 1974; minimum
daily, 0.0°C many days during winter period.
SEDIMENT CONCENTRATIONS: Maximum daily mean, 2,540 mg/L Mar. 27, 1979; minimum daily mean, 0 mg/L on July 30,
31, Aug. 1-7, 24-26, 1976.
SEDIMENT LOADS: Maximum daily, 5,700 tons (5,170 tonnes) Mar. 31, 1982; minimum daily, 0 ton (O tonne) on July
30, 31, Aug. 1-7, 24-26, 1976.

EXTREMES FOR CURRENT PERIOD.--March to August 1982:
WATER TEMPERATURES: Maximum daily, 32.5°C July 21; minimum dally observed, 0.5°C Mar. 22, 24.
SEDIMENT CONCENTRATIONS: Maximum daily mean, 744 mg/L Mar. 31; minimum daily mean, 7 mg/L Mar. 1-9.
SEDIMENT LOADS: Maximum daily, 5,700 tons (5,170 tonnes) Mar, 31; minimum daily, 0.04 ton (0.04 tonnes)

Aug. 27.
TEMPERATURE, WATER (DEG. C), WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982
ONCE-DAILY
DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
1 — — —_— — 5.0 19.0 19.0 27.0 30.5
2 -— — -— — — 18.5 19.0 — 32.0
3 — —— S — 1.5 19.5 22.0 29.5 28.0
4 ——— —— — ——- 1.0 20.0 —— 31.0 31.0
5 — — -— -— 1.5 14.0 22.0 — _—
6 ——- -— —_— _—— 4,0 13.0 20.5 - —
7 ———— ——— — —_— — —— 19.5 —-— 29.0
8 —— —— ——— -— 4.0 16.0 19.0 26.5 27.0
9 - — —-— -— 4.5 16.0 17.0 25.5 22.0
10 - —- ——— 2.0 5.0 17.5 20.0 22.0 25.0
11 —— ——— _— 1.0 8.0 13.0 21.0 — 21.0
12 5.5 _— .0 1.0 8.0 13.0 23.0 —_— 19.5
13 - - -— 1.5 11.0 14.5 - 26.0 24,5
14 _— —— -— 2.0 13.5 ——— 21.0 28.5 ——
15 - - —— 3.0 16.0 18.0 21.0 29.0 28.0
16 -— -— ——— 1.0 11.5 18.0 23.0 20.5 29.5
17 - ——— —_— 1.0 12.0 18.5 22.0 27.5 28.5
18 — —— -— - 13.0 ——— —— 30.0 —
19 -— — — 2.0 8.5 19.0 19.5 29.0 ——
20 ——— — -— —— 9.5 17.5 22.0 32.0 28.0
21 ——— -— - 2.0 10.0 15.5 23.5 32.5 26.0
22 — _— — .5 13.0 -— 23.5 31.5 26.5
23 _— .0 — 1.5 — 19.0 — -— 27.0
2y — — _— 5 17.0 17.5 - 31.5 24.5
25 ——— S - 2.0 15.0 18.0 21.5 28.5 24.5
26 _— — -— 1.0 13.5 15.5 26.0 27.0 21.0
27 —— -— ——— - 14.0 19.5 28,0 28.5 22.5
28 _— —— ——— 1.5 16.0 21. 27.0 25.5 18.0
29 _— — — 1.5 13.5 23.5 - 26.5 22.5
30 -— -— —— 1.5 -— -— 27.0 —_— 23.0
31 -— — -— 3.0 ——— 17.0 — 28.5 26.5
MAX 32.5 MIN .0

SED. SED, SED. SED. SED. SED. SED.

SUSP. SUSP. SUSP. SUSP. SUSP. SUSP. SUSP.

SEDI- FALL FALL FALL FALL FALL FALL FALL

MENT, DIAM. DIAM, DIAM. DIAM, DIAM, DIAM. DIAM.

TEMPER-  SUS- % FINER % FINER % FINER % FINER % FINER % FINER % FINER

ATURE PENDED THAN THAN THAN THAN THAN THAN THAN

DATE  (DEG C)  (MG/L) .002 MM .004 MM .016 MM ,062 MM .125 MM .250 MM .500 MM
(00010) (80154) (70337) (70338) (70340) (70342) (70343) (70344) (70345)

MAR
31... 3.0 718 4o ut 60 79 87 96 100
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MEAN
CONGEN-
TRATION

DAY (MG/L)
1
2
3
n
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
TOTAL
1 371
2 271
3 192
n 110
5 65
6 44
7 32
8 24
9 16
10 18
11 17
12 24
13 34
14 52
15 33
16 22
17 20
18 17
19 10
20 18
21 21
22 23
23 23
24 31
25 49
26 53
27 68
28 T7
29 73
30 71
31 -
TOTAL —

LOADS
(T/DAY)

OCTOBER
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MINNESOTA RIVER BASIN
05291000 WHETSTONE RIVER NEAR BIG STONE CITY, SD--Continued
SUSPENDED-SEDIMENT, PERIOD MARCH 1982 TO AUGUST 1982
MEAN MEAN MEAN MEAN
CONCEN- CONCEN- CONCEN- CONCEN-

TRATION LOADS  TRATION LOADS  TRATION LOADS  TRATION LOADS
(MG/L)  (T/DAY) (MG/L) (T/DAY) (Ma/L) (T/DAY) {(Ma/L) (T/DAY)

NOVEMBER DECEMBER JANUARY FEBRUARY
MAY JUNE JULY AUGUST
70 3.4 65 5.1 48 .53 64 .48
85 3.4 76 8.4 45 47 80 .54
90 2.9 52 5.2 34 .36 68 Ly
116 3.4 50 3.2 39 <39 67 43
89 2.6 64 2.9 60 .58 73 .45
85 2.5 67 5.2 81 .79 67 42
95 2.6 54 3.4 99 1.1 56 .35
83 2.1 44 1.9 117 1.3 57 .32
71 1.9 32 1.1 110 1.3 39 .22
80 2.6 33 1.1 112 1.4 31 18
90 2.4 59 1.8 117 1.5 32 .18
74 2.6 60 1.8 126 1.5 67 .34
74 3.2 55 1.4 133 1.5 60 .29
75 3.8 52 1.2 125 1.4 45 22
70 4.9 52 1.2 106 1.1 28 .14
77 7.9 66 1.4 105 1.0 34 .16
81 9.4 82 1.6 112 1.0 47 .19
78 8.6 71 1.2 102 .91 45 .16
86 14 68 1.1 66 .57 36 .11
69 10 68 1.1 69 .50 29 .10
98 10 76 1.2 75 .51 24 .07
122 11 78 1.2 50 .32 24 .06
126 8.8 74 1.1 43 .28 30 .10
112 7.0 72 .95 41 .25 19 .06
89 4.8 84 1.1 39 .25 22 .06
85 4.1 63 .80 48 .60 30 .08
102 5.0 67 .80 22 .24 19 .04
106 4.6 78 .93 25 .27 24 .07
92 3.7 69 .91 35 .34 18 .07
75 4,1 46 .51 42 .34 12 .06
64 3.8 -— — 57 .43 18 .07
— 161.1 —_—— 60.80 ——— 23.03 —_—— 6.46

MEAN
CONCEN-
TRATION  LOADS
(MG/L) (T/DAY)
MARCH
7 A7
7 42
7 .38
7 .34
7 .30
7 .28
7 .26
7 .25
7 .23
15 .61
31 2.7
21 2.8
22 3.9
27 5.8
32 11
35 17
35 18
30 12
25 5.4
31 3.9
29 2.5
32 2.1
18 .87
14 .49
16 .48
12 .32
10 .24
18 .49
85 7.6
453 575
744 5700
--- 6376.13
SEPTEMBER



MINNESOTA RIVER BASIN 99
05291500 BIG STONE LAKE AT ORTONVILLE, MN

LOCATION.--Lat 45°18'18", long 96°26'57", in NWiSWi sec.9, T.121 N., R.46 W., Big Stone County, Hydrologlc Unit
07020001, at powerplant intake at west edge of Ortonville, 0.5 mi (0.8 km) north of concrete dam at outlet, 0.5
mi (0.8 km) southwest of Ortonville.

PERIOD OF RECORD.--March 1937 to current year.

GAGA.--Nonrecordinz gage read once a day. Datum of gage 1s 957.69 ft (291.904 m) National Geodetic Vertical Datum
of 1929. Prlor to Sept. 17, 1947, nonrecording gage at site 0.5 mi (0.8 km) south at same datum. Sept. 18,
1947, to June 30, 1963, water-stage recorder at site 0.5 mi (0.8 km) south at same datum. Sept. 21, 1959, to
June 30, 1963, supplementary nonrecording gage read once daily, at oresent site and datum.

REMARKS.--Natural lake with concrete dam at outlet. Rixed crest of dam is at 5.95 ft (1.814 m), with one 5 ft
(1.5 m) and two 2.5 ft (0.76 m) gates with lowest sill at 0.71 ft (0.22 m).
S11t barrier dam 700 ft (213 m) upstream in outlet channel of lake completed July 7, 1958; crest at 5.9 ft
(1.80 m). Supplementary nonrecording gage readings used for stages below crest of silt barrier to June 30,
1963. Water level subject to fluctuation caused by wind action.

EXTREMES FOR PERIOD OF RECORD.--Maximum gage height, 12.73 £t (3.880 m) Apr. 17, 1952; minimum observed, 3.53 ft
(1.076 m) Mar. 2, 1957 (strong upstream wind in channel). MWMinimum observations of 3.10 ft (0.945 m) Mar. 2,
1940, and 2.20 £t (0.671 m) Nov. 20, 1940, at spillway site are the result of blockage of channel to spillway by
ice and snow and do not represent lake elevations.

EXTH%EES fOR CURRENT YEAR.--Maximum gase height observed, 8.67 £t (2.643 m) Apr. 7, 17; minimum observed, 5.80 ft
(1.7 m) Oct. 12.

GAGE HEIGHT, IN FEETD, OCTOBER 1981 TO SEPTEMBER 1982

O¢ts 31 tivvvneeneness 6.07 Feb. 28 tiverrvnnnnass 6.37 June 30 cieseenesncnss 6.95
Nov. 30 tveeecsnosnses 6,06 Mar., 31 ceveesosanseas Ta24 Ly 31 veveenronesaes 6.87
Dece 31 sevecesannsens 6.10 APr. 30 viveevnvesaaes 7.97 Auge 31 vivecenensenes 6,51
Jan. 31 vieeencecrnes. 6.25 May 31 seseceseseesos T7.88 Sept. 30 teeescisnnacas H.65

NOTE.--Gage-height record other than that shown above is available in the District office.



MINNESOPA RIVRR 3ASTN
05292000 MINNESOTA RIVER AT ORTONVILLE, MN

LOCATION.--Lat 45°17'44", long 96926738"  in NEiNWi sec.16, T.121 M., R.U6 U., Rig Stone County, Hydrologin Unit
07020001, on left bank 400 ft (122 m) Aownstream from bridgze on U.3. Highway 12 and 1,300 ft (396 m) downstream
from dam at outlet of Rigz Stone Lake, at Ortonvill=,

DRAINAGE AREA.--1,160 mi2 (3,000 km2), approximately.

PERIOD OF RECORD.--Pebruary 1938 to current year,

REVISED RECORDS.--WSP 895: 1939, WSP 1508: 1942 (yearly mean).

GAGE.--Watsr-stage recorder. Datum of sage is 956.38 ft (291.505 m) Mational Geodetic Vertical Natum of 1929.
Prior to Mar. 31, 1939, nonrecordinz =zase on downstream side of dam 1,300 £t (396 m) upstream at datum 1.31 ft

(0.40 m) hizher.

REMARKS.--Records good except those For winter neriod, which are fair. Some reculition by Rig Stone Lake (station
05291500).

AVERAGE DISCHARGE.--44 years, 105 £t3/5 (3.002 m3/s8), 76,800 aere-ft/yr (94.7 hm3/yr); median of yearly rean
discharges, 78 re37s (2.21 m3/s), 56,500 acre-ft/yr (70 hm3/yr)
%

EXTREMES FOR PERIOD OF RECORD.--"axirum discharsge, 3,060 £t3/s (86.7 =3/8) apr. 13, 1952, gase heisht, 12.02 £t
(3.938 m); no flow Dec. 13, 1940.

EXTREMES FOR JURRENT YZAR.--"Maximum dischar

J ze, B2 £t3/5 (12.0 m3/s) Apr. 20, gage helght, 6.87 £t (2.094 m);
minimum, 0.69 ft3/s (0.020 m3/s) 3ept. 28, m

gage neieht, 1.00 £t (0,305 m).

DISCHARSS, TN CUBIC FEET PHR SEZOID, JATER YIAR OCIO3ER 1981 TO 3SPLEMBOR 1932
MEAN VALIES

DAY neer NOV NEC TAN w3 AR A PR MAY T T AT aEp
1 1.4 1.4 1.4 i2.9 2.9 2.9 187 4.6 192 4.6 5.6 1.8
2 1.4 1.4 1.3 2.9 2.9 2.9 215 b2 167 3.4 3.8 1.3
3 1.4 1.3 1.9 2.9 2.9 2.9 316 4.6 157 3.0 2.2 1.3
[ 1.4 1.3 .93 2.9 2.9 2.9 232 12 47 2.5 4.6 2.0
5 1.6 1.3 .90 2.9 2.9 2.9 275 5.5 133 2.3 R.4 2.7
6 1.9 1.3 .92 n.9 2.9 2.9 278 18 90 3.4 7.2 1.2
7 2.3 1.3 .92 2.9 2.9 2.9 290 76 41 3.4 5.5 2.3
8 1.6 1.3 2.3 2.9 2.9 2.9 298 235 40 h.5 [ 2.6
9 1.4 1.3 u.2 2.9 2.9 2.9 276 222 70 5.6 b.1 2.5
10 1.4 1.6 3.8 2.9 2.9 3.0 237 235 50 5.1 3.9 ho1
i1 1.7 2.8 3.7 2.9 2.9 2,0 224 273 50 h,2 y.7 3.8
12 1.4 2.5 3.8 2.9 2.9 3.0 234 303 54 4.3 2.9 4.2
13 1.4 2.8 3.7 2.9 2.9 3.8 269 301 50 6.6 2.1 2.0
14 1.6 2.3 3.7 2.9 2.9 b2 323 274 43 5.4 2.0 3.1
15 1.5 2.5 3.5 2.9 2.9 3.0 350 254 53 5.5 5.1 4,1
16 1.6 3.0 3.4 2.9 2.9 b2 372 262 49 h.9 6.1 2.7
17 1.6 2.5 3.3 2.9 2.9 3.0 345 271 51 9.0 4.7 4.3
18 1.6 2.5 3.3 2.9 2.9 2.9 341 279 55 2.9 7.2 6.0
19 1.6 2.8 3.4 2.9 2.9 2.9 349 266 56 6.5 2.4 4.9
20 2.1 2.3 3.0 2.9 2.9 2.9 358 243 58 6.3 3.4 4,1
21 2.5 .83 2.9 2.9 2.9 2.9 308 236 34 5.5 4.6 3.1
22 2.3 1.3 2.9 2.9 2.9 2.9 287 235 12 3.3 2.8 2.5
23 2.5 2.1 2.9 2.9 2.9 2.9 260 219 4.2 2.7 1.8 2.3
24 1.8 2.5 2.9 2.9 2.9 3.0 237 213 4.2 2.9 1.6 2.1
25 2.5 2.5 2.9 2.9 2.9 2.9 282 214 340 3.7 2.8 1.8
26 1.9 2.1 2.9 2.9 e 2.9 3.0 248 211 3,0 6.0 3.R 1.3
27 1.4 1.9 2.9 2.9 2.9 3.0 101 211 2.8 6.0 2.1 .92
28 1.4 1.8 2.9 2.9 2.9 3.8 6.0 203 3.4 9.8 2.8 .92
29 1.4 1.4 2.9 2.9 — 9.1 6.0 220 2.8 9.1 2.4 1.2
30 1.4 1.4 2.9 2.9 - 39 6.0 215 .6 7.2 1.2 1.2
31 1.4 _— 2.9 2.9 - 320 —— 234 -—- 5.5 2.5 ———
TOTAL 52.4 57.33 85.27 39.9 81.? 454.5 7570.0 5953.9 1685.0 155.1 118.6 79.34
MEAN 1.69 1.91 2.75 2.90 2.90 1407 252 192 56.2 5.00 3.83 2.64
MAX 2.5 3.0 b.2 2.9 2.9 320 372 303 190 9.8 8.4 6.0
MIN 1.4 .83 .90 2.9 2.9 2.9 6.0 4,2 2.8 2.3 1.2 .92
CFSM .001 .002 .002 .003 .003 .01 .22 .17 .05 .004 .003 .002
IN. .00 .00 .00 .00 .00 .01 .24 .19 .05 .00 .00 .00
AC-FT 104 114 169 178 161 902 15020 11810 3340 308 235 157

CAL YR 1981 TOTAL 786.54 MEAN 2.1% MAX 23 MIN .71 CPFSM .002 IN .03 AC-FT 1560
WTR YR 1982 TOTAL 16382.54 MEAN 44,9 MAX 372 MIN .83 CTFSM .04 IN .53 AC-FT 32490
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450317096412102 LA BOLT IMPOUNDMENT INLET AT LA BOLT, SD

LOCATION.--Lat 45°02'58", long 96°41'45", in SWiSWE sec.3, T.118 N., R.49 W., Grant County, Hydrologic Unit
07020001, 500 £t (152 m) north of c¢county highway, 0.8 mi (1.3 km) west of La Bolt, S. Dak.

DRAINAGE AREA.--1.9 mi? (4.92 km2).
WATER-DISCHARGE RECORDS

PERIOD OF RECORD.--February to September 1982. Miscellaneous discharge measurements available for 1980 and 1981
water years.

GAGE.~-Water-stage recorder and crest-stage gage.

REMARKS.--Water-stage recorder operated only during open-water period. Records good except those for period Feb.
18 to Apr. 10, which are fair.

EXTREMES FOR CURRENT PERIOD.-~-February to September 1982: Maximum discharge durlng period, 335 ft3/s (9.49 m3/s)
Mar. 29, gage height, 16.92 ft (5.157 m); no flow on many days.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
1 .00 .30 22 1.5 4.0 .00 .00 .00
2 .00 .60 18 1.4 2.8 .00 .00 .00
3 .00 .80 11 1.4 2.0 .00 .00 .00
1 .00 1.0 6.2 1.3 1.5 .00 .00 .00
5 .00 .80 4.9 1.2 1.2 .00 .00 .00
6 .00 .80 4.1 1.1 2.5 .00 .00 .00
7 .00 4o 3.4 1.1 4,5 .00 .00 .00
8 .00 4o 2.9 1.1 2.7 .00 .00 .00
9 .00 .50 3.6 1.1 2.1 .00 .00 .00
10 .00 1.4 4.y 1.7 1.7 .00 .00 .00
11 .00 4.0 4.9 2.5 1.4 .00 .00 .00
12 .00 8.0 6.2 3.3 1.2 .00 .00 .00
13 .00 12 5.7 4.y .94 .00 .00 .00
14 .00 11 5.5 5.5 .81 .00 .00 .00
15 .00 10 5.3 11 .73 .00 .00 .00
16 .00 8.8 4.2 7.8 .60 .00 .00 .00
17 .00 8.6 3.6 5.7 .53 .00 .00 .00
18 .01 6.2 3.1 4.y 45 .00 .00 .00
19 .02 3.7 2.9 3.6 .38 .00 .00 .00
20 .08 1.5 3.3 3.0 .25 .00 .00 .00
21 .10 1.4 3.3 2.2 Y .00 .00 .00
22 .10 1.5 3.0 1.9 .11 .00 .00 .00
23 .10 1.7 2.5 1.7 .07 .00 .00 .00
24 .02 1.7 2.1 1.6 .00 .00 .00 .00
25 .01 1.7 1.8 1.8 .00 .00 .00 .00
26 .02 1.6 1.6 1.9 .00 .00 .00 .00
27 .20 1.7 1.6 2.2 .00 .00 .00 .00
28 .30 7.0 1.6 2.1 .00 .00 .00 .00
29 —~—— 61 1.6 1.9 .00 .00 .00 .00
30 -—-= 204 1.5 2.4 .00 .00 .00 .00
31 — 2 _— 4,2 — .00 .00 —
TOTAL .96  406.10 145.8 88.0 32.61 .00 .00 .00
MEAN .034 13.1 4, 2.84 1.09 .000 .000 .000
MAX .30 204 22 11 4.5 .00 .00 .00
MIN .00 .30 1.5 1.1 .00 .00 .00 .00
CFSM .02 6.24 2.31 1.35 .52 .000 .000 .000
IN. .02 7.19 2.58 1.56 .58 .00 .00 .00
AC-PFT 1.9 805 289 175 65 .00 .00 .00
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450317096412102 LA BOLT IMPOUNDMENT INLET AT LA BOLT, SD--Continued

PERIOD OF RECORD.--Water years 1980 to current year.

REMARKS.--Letter K indicates non-ideal colony count.

DATE

MAR
03...
16...
18...
31l...

APR
0l...
16...

MAY
26. ..

JUN
10...

DATE

MAR
03...
16...
18...
31l...

APR
0l...
16...

MAY
26...

JUN
10...

DATE

MAR
03...
16...
i8...
31l...

APR
0l...
16...

MAY
26...

JUN
10...

TIME

1200
1400
1425
1800

1645
0945

1010
1300

STREP-
TOCOGCT
FECAL,
KF AGAR
(COLS.
PER
100 ML)
(31673)

430
K4600

1380

SULFATE
DI3-
SOLVED
(MG/L

AS sob4)

(00945)

390

110
73

57
170

170

STREAM-
FLOW,
INSTAN-
TANEOUS
(CF3)
(00061)

1.7

HARD-
NESS
(MG/L
AS
CACO3)
(00900)

605
226
186

148
430

476

CHLO-
RIDE,
DIS-
SOLVED
(MG/L
AS CL)
(00940)

MINNESOTA RIVER BASIN

Letter E indicates estimated value.

WATER QUALITY DATA, WATER YEAR MARCH TO SEPTEMBER 1982

SPR-
CIFIC
CON-
DUCT-
ANCE

(UMHOS)

(00095)

1090
45y
340

A4y
815

937

HARD-

NESS
NONCAR-
BONATE

(MG/L

AS

CACO3)
(95902)

380

96
57

28
150

140

FLUO-
RIDE,
DIS-
SOLVED
(MG/L
AS F)
(00950)

.2

.1
.1

SPE-
CIFIC
CON-
DUCT-
ANCE
LAB
(UMHOS)
(90095)

1100

462
391

316
779

930

CALCIUM
DIS-
SOLVED
(MG/L
AS CA)

(00915)

145
56
15

36
103

110

SILICA,
DIS-
SOLVED
(MG/L

AS
S102)
(00955)

20

14
13

11
25

17

PH
(STAND-

ARD
UNITS)
(00400)

MAGNE-
SIUM,
DIS-

SOLVED
(MG/L
AS MG)
(00925)

59
21
18

14
42

49

SOLIDS,
RESIDUE
AT 180
DEG. ©
DIS-
SOLVED
(MG/L)
(70300)

888

307
279

222
593

738

PH

LAB
(STAND-

ARD
UNITS)
(00403)

SODIUM,
DIS-
SOLVED
(MG/L
AS NA)
(00930)

15

)

[e<T\}¥) w &
.
[22WVe] [op W —gy |

12

SOLIDS,
SUM OF
CONSTI-
TUENTS,
DIs-
SOLVED
(MG/L)
(70301)

786

296
239

200
526

574

BARO-
METRIC
PRES-
SURE
(MM
OF
HG)
(00025)

E730
737
731

725
E730

T43

SODIUM
AD-
SORP-
TION
RATIO

(00931)

-3

NITRO-
GEN,
NO2+NO3
DIS-
SOLVED
(MG/L
AS N)
(00631)

.65

.32
.28

.51
.10

<.10

TEMPER-
ATURE
(DEG C)
(00010)

.0

POTAS-
SIUM,
DIS-

SOLVED
(MG/L,
AS K)
(00935)

NITRO-
GEN , AM-
MONIA +
ORGANIC

TOTAL

(Ma/L

aS N)
(00625)

1.70

.90
2.30

2.60
.46

.60

'
—_

OXYGEN,
DIS-
SOLVED
(MG/L)
(00300)

11.0
1401

11.7
10.8

7.6

BICAR-
BONATE
IT-FLD
(MG/L
AS
HCO3)
(99440)

136
164

PHOS-
PHORUS,
TOTAL
(MG/L,
AS P)
(00665)

.230

.190
.320

+370
.080

.040

OXYGEN,
DIS-
SOLVED
(PER-
CENT
SATUR-
ATION)
{00301)

101

ALKA-
LINITY,
CARBON-
ATE
IT-FLD
(MG/L -
CACO3)
(99430)

SEDI~
MENT,
sUs-
PENDED
(MG/L)

(80154)

15

3
215

143
40

79
34

COLI-
FORM,
FECAL,
0.7
UM-MF

(COLS./

100 ML)

(31625)

ALKA=-
LINITY
LAB
(MG/L
AS
CACO3)
(90410)

230
130
130

120
280

341

SEDI-
MENT,
DIS-
CHARGE,
sUS-
PENDED
(T/DAY)
(80155)

.05
23

T.7

49
W41
.16



DATE

450317096412102 LA BOLT IMPOUNDMENT INLET AT LA BOLT, SD--Continued

SED.
SUSP.
FALL
DIAM.
% FINER
THAN
.002 MM
(70337)

VMINNESOTA RIVER BASIN

WATER QUALITY DATA, WATER YEAR MARCH TO SEPTEMBER 1982

SED.
SUSP.
FALL
DIAM.
% FINER
THAN
.004 MM
(70338)

DATE

MAR

31...

SED.
SUsP.
FALL
DIAM.
% FINER
THAN
.016 MM
(70340)

SED.

SUSP.

SIEVE

DIAM.
% PINER

THAN

062 MM
(70331)

98

SED.
SUseP.
SIEVE
DIAM.
% FINER
THAN
.062 MM
(70331)

BED

MAT.
SIEVRE
DIAM.

% FINER

THAN

1.00 MM
(80168)

20

SED.

SUSP.
SIEVE

DIAM.
% FINER

THAN
125 MM
(70332)

BED

MAT.
STEVHE
DIAM.

% FINER

THAN

2.00 MM
(80169)

39

BED
MAT.
SIEVE
DIAM.
% FINER
THAN
.062 MM
(80164)

BED

MAT.
SIEVRE
DIAM.

% FINER

THAN

4.00 MM
(80170)

64

BED
MAT.
SIEVRE
DIAM.
% FINER
THAN
.125 MM
(80165)

BED
MAT.
SIEVE
DIAM.
% FINER
THAN
.250 MM
(80166)

BED

MAT.
SIEVE
DIAM.
% FINER

THAN
.500 MM
(80167)



1
of MINNESOTA RIVER BASIN

450317096412100 LA BOLT TMPOUNDMENT POOL AT LA BOLT, SD

LOCATION.-~Lat 45°903'17", long 96°41'21", in NWiSE% sec.3, T.118 N., R.49 W., firant County, Hydrologic Unit
07020001, 1,000 ft (305 m) downstream of dam in County Park, 0.5 mi (0.8 km) northwest of La Bolt, S. Dak.

WATHR-DISCHARGE RECORDS
PERIOD OF RECORD.--March to September 1982, Miscellaneous gage heights available for 1980 and 1981 water years.
GAGE.--Water-stage recorder and crest-stage gage.

REMARKS.-~Water~stage recorder operated only during opsn-water perlod. Records good. Control 1s a broad crested
welr and earthen dam; zero flow is at gage height 8.31 ft (2.533 m).

EXTREMES FOR CURRENT PERIOD.--March to September 1982: Maximum gage height during period, 10.88 ft (3.316 m) Mar.
29; minimum gage height, 7.21 ft (2.198 m) Sept. 27.

MONTHEND GAGE HEIGHT, IN FERT, MARCH TO SEPTEMBER 1982

Mar. 31 ciseesensacess 9.22 June 30 veeevsssssssss 8.15 AUE. 31 sevveressesess TLU1

ApPr. 30 seseeraesenses 8,42 July 31 seevesvevnsnss T.91 Septe 30 ceececrorcnoss .22
May 31 tssessecsesees 8.53



450317096412100

MINNESOTA RIVER BASIN

LA BOLT IMPOUNDMENT AT LA BOLT, SD~-Continued

PERIOD OF RECORD.--Water years 1980 to current year.

REMARKS.--Letter E indicates estimated value.

WATER QUALITY DATA, WAPER YEAR MARCH TO SEPTEMBER 1982

SPi-~ BARO-
SPE- CIFIC METRIC TRANS-
CIPIC CON- PH PRES- PAR- HARD-
SAM- RESER-  CON- DUCT- LAB SURE  TEMPER- ENCY NESS
PLING VOIR DUCT~ ANCE (STAND- (M ATURE, (SECCHI (MG/L
TIME DEPTH DEPTH ANCE LAB ARD oF AIR DISK) AS
DATE (FEET) (PEET) (UMHOS) (UMHOS) UNITS) HG) (DEG ©) (M) CACO3)
(00003) (72025) (00095) (90095) (00403) (00025) (00020) (00078) (00900)
MAR
33... 1517 4,00 — 1190 780 7.6 733 - .92 538
APR
20... 1105 9.60 - 790 - - 735 - 1.37 -
MAY
26... 1155 10.5 - 930 — — 743 - .82 _—
JUL
08... 1130 10.0 — 840 - - E730 - .58 -
21... 1000 .50 11 624 - - 733 - .43 -
AUG
05... 1045 3.00 - 582 TU6 7.6 735 27.0 .34 338
19... 1350 9.00 - 650 - - E730 - .18 -
SEP
0l... 1000 9.00 - 554 524 9.1 725 - .18 264
15... 1305 .50 - 505 -- - 735 9.9 .21 -
30... 0945 .50 10 524 534 8.8 731 - .21 250
ALKA- SOLIDS, NITRO-
MAGNE-  BICAR- LINITY, CHLO-  SILICA, RESIDUE NITRO- GEN,
CALCIUM SIUM, BONATE CARBON-  RIDE, DIS- AT 180 GEN,  NO2+NO3
DIS- DIS-  IT-FLD ATE DISs- SOLVED DEG. C NO2+NO3 DIS-
SOLVED  SOLVED  (MG/L  IT-FLD SOLVED  (MG/L DIS- TOTAL SOLVED
(MG/L (MG/L AS (MG/L, -  (MG/L AS SOLVED  (MG/L (MG/L
DATE AS CA) AS MG)  HCO3) CACO03) AS CL)  SI02) (MG/L) AS N) AS N)
(00915) (00925) (99440) (99430) (00940) (00955) (70300) (00630) (00631)
MAR
03... 100 70 266 218 7.0 23 764 - .49
APR
20... - - - - - - - <.10 -
MAY
26... - - - - - - - <.10 -
JuL
08... - - - _— - - - - <.10
21... - - - - - - - - -
AUG
05... 61 45 - - 3.5 34 u78 - .18
19... - - - - - - - <.10 -
SEP
0l... 35 43 - - 3.3 20 348 — <.10
15... - - - - - - - - -
30... 36 39 - - 3.4 18 397 - <.10
NITRO- NITRO-  NITRO- PHOS-  CHLOR-A CHLOR-B
NITRO- GEN, GEN,AM- GEN,AM- PHOS-  PHORUS,  PHYTO-  PHYTO-
GEN, AMMONIA MONIA + MONIA + PHOS-  PHORUS, ORTHO, PLANK-  PLANK-
AMMONIA DIS-  ORGANIC ORGANIC PHORUS, DIS- DIS- TON TON
TOTAL SOLVED  TOTAL DIS. TOTAL SOLVED SOLVED  CHROMO  CHROMO
(MG/1, (MG/L (MG/L (MG/L (MG/L (MG/L  (MG/L FLUOROM FLUOROM
DATE AS N) AS N) AS N) AS N) AS P) AS P) AS P) (UG/L) (UG/L)
(00610) (00608) (00625) (00623) (00665) (00666) (00671) (70953) (7095U)
MAR
03... - 2.80 - 4,1 .290 .220 .190 - -
APR
20... .040 - .86 - .060 - - 13.1 2.36
MAY
26... .060 - .90 - .070 - - 17.0 3.80
JuL
08... - 1.10 - 2.2 .880 .800 .800 31.0 7.00
21... - - - - .190 - - - -
AUG
05... - 6.30 - 7.9 - 2.20 1.80 160 12.0
19... 3.90 - 4.20 - 790 -- - - -
SEP
0l... - .150 - 1.0 .320 .020 <.010 - -
15... - - - - .310 - - - --
30... - .050 - 1.4 .270 .040 <.010 89.0 <,100

105



106

DATE
JUL
08...
DATE
JUL
08..

450317096412100

SOLIDS,
VOLA-
TILE IN
BO'TTOM
VA~
THERIAL
(MG/KG)
(00496)

TIME

1130 104000

COPPER, I
RECOV. R
FM BOT- FHi
TOM MA- TO
TERIAL T
(ug/a (
AS CU) A
(01043) (0

. 17

MINNESOTA RIVER BASIN

LA BOLT IMPOUNDMENT AT LA BOLT, SD--Continued

WATER QUALITY DATA, WATER YEAR MARCH TO SEPTEMBER 1982

NITRO-
GEN,
NO24NO3
TOT. IN
BOT MAT
(MG/Ku
AS N)
(00633)

<2.0

RON, L
ECOV. R
BOT- FM
M MA- TO
ERIAL T
1G/G (
S FE) A
1170) (0

8700

08...
08...

08...
08...
21...
2l...
21...
21...
2le.ee

NITRO- NITRO- PHOS-  ARSENIC BARIUM, BERYL- CADMIUM  CHRO-
GEN,NH4 GEN,NH4 PHORUS, TOTAL RECOV.  LIUM, RECOV.  MINM,
TOTAL  + ORG. TOTAL IN BOT- FM BOT- RECOV. FM BOT-  RECOV.
IN BOT. TOT IN IN BOT. TOM MA- TOM MA- FM BOT- TOM MA- FM BOT-
MAT.  BOT MAT MAT, PERIAL ~ TERIAL TOM MA-  TERIAL TOM MA-
(MG/KG (MG/KG  (MG/KG (UG/G (ue/c TERIAL  (UG/G TERIAL
AS N) AS N) AS P) AS AS)  AS BA) . (UG/G) AS CD)  (UG/G)
(00611) (00626) (00668) (01003) (01008) (01013) (01028) (01029)
49 47000 610 <1 100 <1 1 <1
EAD, MANGA- MERCURY NICKEL, ZINC, CARBON, CARBON, CYANIDE
ECOV.  NESE, RECOV.  RECOV. RECOV. ORGANIC  INOR- TOTAL
BOT- RECOV. FM BOT- FM BOT- FM ROT- TOT. IN  GANIC, IN BOT-
M MA- " BOT- TOM MA- TOM MA- TOM MA- BOTTOM TOT IN TOM MA-
ERIAL [OM MA- TERTAL  PERTAL  TERIAL MAT,  BOT MAT TERIAL
a/6G TERIAL  (UG/G (U3/G (ue/a (a/KaG (G/KG (UG/G
S PB)  (UG/G) AS HG) AS NI) AS ZN) AS C) AS C) AS CN)
1052) (01053) (71921) (01068) (01093) (00687) (00686) (00721)
20 3 <.01 20 64 40 21 <0
OXYGEN,
SPE~ DIS-
CIFIC SOLVED
SAM- CON- OXYGEN,  (PER-
PLING DUCT-  TEMPER- DIS- CENT
TIME DEPTH ANCE ATURE SOLVED SATUR-
(FEET) (UMHOS) (DEG C)  (MG/L)  ATION)
(00003) (00095) (00010) (00300) (00301)
1515 2,00 860 .5 7.6 55
1517 4,00 1190 2.0 3.6 27
1519 6.00 1260 2.5 1.6 12
1521 8.00 1280 3.0 .5 4
1523 9.50 1280 3.5 R 3
1055 .50 789 8.0 13.0 114
1058 3.50 787 7.5 12.8 111
1100 6.50 790 7.5 12.9 112
1105 9.60 790 7.5 12.9 112
1143 .50 879 16.5 7.4 78
1145 3.00 887 16.0 5.6 58
1149 6.00 887 15.0 by 45
1152 9.00 914 13.5 R 4
1155 10.5 930 13.0 .3 3
1345 .50 791 19.0 9.8 108
1347 3.00 788 18.5 9.8 107
1349 6.00 794 15.5 7.4 76
1352 9.00 797 14.5 6.0 | 60
1355 10.5 804 14.5 5.6 ' 56
1135 .50 760 20.5 9.5 }111
1138 3.00 773 20.5 9.5 1111
1142 4,00 781 20.0 9.5 1109
1145 5.00 789 19.5 6.9 79
1148 6.00 797 18.0 1.1 12
1151 9.00 803 16.5 .5 5
1153 10.2 807 16.5 . 4
1120 .50 733 23.5 7.9 -
1123 3.00 735 23.0 6.5 -
1125 5.00 739 22.5 2.1 -
1127 9.00 826 17.5 .5 -
1130 10.0 840 16.0 .3 -
1000 .50 624 27.5 15.5 205
1003 3.00 634 27.0 10.0 131
1005 6.00 700 24.0 1.6 20
1008 9.00 708 22.0 .9 11
1010 10.0 727 21.0 .7 |8



450317096412100

MINNESOTA RIVER BASIN

LA BOLT IMPOUNDMENT AT LA BOLT, SD--Continued

WATER QUALITY DATA, WATER YRAR MARCH TO SEPTEMBER 1982

DATE

AUG
05...
05...
05...
05...
05...
19...
19...
19...
19...

SEP
O0l...
0l...
0l...
0l...
0l...
Ol...
15...
15...
15...
15...
15...
15...
15...
30...
30...
30...
30...
30...
30...

TIME

1040
1045
1048
1050
1100
1340
1345
1347
1350

0945
0948
0951
0954
0958
1000
1305
1308
1311
1314
1317
1320
1323
0945
0950
0953
955
0957
1000

SAM-
PLING
DEPTH
(FEET) (

(00003) (

+50
3.00
6.00
9.00
9.60

.50
3.00
6.00
9.00

.50
3.00
6.00
7.00
8.00
9.00

.50
3.00
5.00
6.00
7.00
8.00
9.00

.50
3.00
6.00
7.00
8.00
9.00

DATE

MAR
03..

JUL
08..

SPE~
CIFIC
CON-
DUCT-  TEMPER-
ANCE ATURE
UMHOS) (DEG C)
00095) (00010)
554 26.5
582 25.5
614 24,0
719 21.0
764 20.5
500 25.5
560 24,0
560 21.0
650 20.0
520 20.0
520 20.0
521 20.0
- 19.5
— 19.0
554 18.0
505 15.0
508 15.0
511 15.0
511 15.0
512 15.0
513 15.0
513 15.0
524 14.0
524 14.0
528 14.0
530 14.0
540 14.0
557 14.0
BED
MAT.
FALL
DIAM.
% FINER
THAN
.004 MM
(80157)
. 60
. 60

OXYGEN,
DIS-
SOLVED
(MG/1)
(00300)

MMELVNFF LU0 O N XU oW W E 0N

i NN~ U1

4 ® 4 s % s e e e s e s e s e s

OXYGEN,
DIS-
SOLVED
(PER-
CENT
SATUR-
ATION)
(00301)

107
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450317096412100 LA BOLT IMPOUNDMENT AT LA BOLT, SD--Continued

DATE
TIME

TOTAL CELLS/ML

DIVERSITY: DIVISION

.CLASS

. .ORDER

o . JFAMILY

.. GENUS
ORGANISHM
BACILLARIOPHYTA (DIATOMS)
«BACILLARIOPHYCEAR
. .BACILLARIALES

+« .NITZSCHIACEAR
e .. .NITZSCHIA
. .EUPODISCALES
+..COSCINODISCACEASR
««..CYCLOTELLA
... .MELOSIRA

.. .STEPHANODISCUS
. .FRAGILARTIALES
+« . FRAGILARTIACEAE
«++.FRAGILARIA
«+«.SYNEDRA
. .NAVICULALES
.+ .NAVICULACEAR
«+..NAVICULA
« e JNEIDIUM

CHLOROPHYTA (GREEN ALGAE)
.CHLOROPHYCEAR

. .CHLOROCOCCALES

<+ .CHLOROCOCCACEAE
«+.»SCHROEDERIA

«« DICTYOSPHAERIACEAE
e« DICTYOSPHAERIUM
«+«MICRACTINIACEAE
+ ¢+ «GOLENKINIA

<+ .00CYSTACEAE

+ «+ o ANKISTRODESMUS
++..CHODATELLA

«++ KIRCHNERIELLA
+++.00CYSTIS

+ o+ oSELENASTRUM
«+.PALMELLACEAE

+ ++ «SPHAEROCYSTIS
.« «SCENEDESMACEAE
e+ ACTINASTRUM

..+ .CRUCIGENIA

« «« « SCENEDESMUS
«++.TETRASTRUM

« .VOLVOCALES

« . .CHLAMYDOMONADACEAE
+++.CARTERIA
«++.CHLAMYDOMONAS
«++CHLOROGONIUM

+. .PHACOTACEAE
««+PHACOTUS
«+».SPONDYLOMORACEAE
«...PASCHERINA

CHRYSOPHYTA
.CHRYSOPHYCEAE

. .OCHROMONADALES
++ .DINOBRYACEAE
««..DINOBRYON

+ . .OCHROMONADACEAE
++«..OCHROMONAS

++ + SYNURACEAE

« .. .MALLOMONAS

CRYPTOPHYTA (CRYPTOMONADS)
+.CRYPTOPHYCEAE

. +CRYPTOMONADALES

++ +CRYPTOMONADACEAE

+++ .CRYPTOMONAS

MINNESOTA RIVER BASIN

PHYTOPLANKTON ANALYSES, OCTOBER 1981 TO SEPTEMBER 1982

APR 20,82
1105
10000
1.2
1.2
1.5
1.7
2.4
CELLS PER-
/ML CENT
160 2
5400# 52
1800# 18
320 3
80 1
160 2
320 3
880 9
80 1
320 3
320 3

MAY 26,82
1155
5600

1.9

1.9

2.4

2.9

3.3
CELLS PER-
/ML CENT

89 2
15004 27
130 2
220 4
89 2
130 2
89 2
180 3
89 2
220 4
270 5
89 2
980# 17

130 2

NOTE: # -~ DOMINANT ORGANISM; EQUAL TO OR GREATER THAN 15%
¥ - OBSERVED ORGANISM, MAY NOT HAVE BEEN COUNTED; LESS THAN 1/2%

JUL 8,82

1130

79000

CELLS PER~
CENT

/ML

1600

23000

3900
3100

2000

2000

O =~

.
.
.
.

WM

2

# 29

E=SC I I 1 I ONO\NC = 1

no

AUG 5,82
1045
1000000
0.9
0.9
1.9
2.1
2.2

CELLS PER-

/ML ' CENT
0
73000 7
37000 4
6900 1
—_— }‘__
26000 ' 13
11000 1 1
5500 \,1
28000 | 3
5500 |1
6900 11
® |0

SEP 1,82
1005
2300000
0.0
0.0
1.0
1.0
1.0
CELLS PER-
/ML CENT
£ 0
oo

SEP

30,82
1000

5700000

CELLS
/ML

PER-~
CENT

o

1 coo!l © ]

ot



MINNESOTA RIVER BASIN

450317096412100 LA B9ILT IMPOUNDMENT AT LA BOLT, SD--Continued

PHYTOPLANKTON ANALYSES,

DATE
TIME

ORGANISM

CYANOPHYTA (BLUE-GREEN ALGAE)

.CYANOPHYCEAE

. .CHROOCOCCALES
««.CHROOCOCCACEAE
« o+ +AGMENELLUM
«o o ANACYSTIS

. .NOSTOCALES

.+ .NOSTOCACEARE

« o« ANABAENA

++ .+« APHANIZOMENON
. .0SCILLATORIALES
«+0OSCILLATORIACEAE
«++.0SCILLATORIA

EUGLENOPHYTA (EUGLENOIDS)
.EUGLENOPHYCEAE

. .EUGLENALES

.+ .EUGLENACEAE

. +..EUGLENA
+++.TRACHELOMONAS

NOTE: # - DOMINANT ORGANISM;
* - OBSERVED ORGANISM,

APR 20,82 MAY 26,82 JUL 8,82

1105 1155 1130
CELLS PER- CELLS PER- CELLS PER-
/ML CENT /ML CENT /ML CENT
160 2 -- * 0

- - - - 5900 7

-— - -— - 21000# 27

— - 530 10 _— -

320 3 8ho# 15 1200 1

EQUAL TO OR GREATER THAN 15%
MAY NOT HAVE BEEN COUNTED; LESS THAN 1/2%

AUG 5,82
1045

CRLLS PER-
/ML CENT
59000 6

190000# 19

550000# 55

OCTOBER 1981 TO SEPTEMBER 1982--Continued

SE® 1,82

1005

CELLS PER-
/ML CENT

910000# 40
14000 1

1300000# 59

109

SEP 30,82
1000

CELLS PER-~
/ML CENT

670000 12
¥ 0

5000000# 87
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MINNESOTA RIVER BASIN

450317096412104 LA BOLT IMPOUNDMENT OUTLET AT LA BOLT, SD

LOCATION.--Lat 45°03'17", long 96°41'21", in NW#SE# sec.3, T.118 N., R.49 W., frant County, Hydrologic Unit
07020001, 1,000 £t (305 m) downstream of dam in County Park, 0.5 mi (0.8 km) northwest of La Bolt, S. Dak.

DRAINAGE AREA.--2.1 mi® (5.4%4 km?).

WATER~-DISCHARGE RKCORDS

PERIOD OF RECORD.~~February to September 1982. Miscellaneous discharge measurements available for 1980 and 1981

water years.

GAGE.~-Water~stage recorder and crest-stage gage.

REMARKS.~-Water-stage recorder operated only during open-water period.

27 to Mar. 17, which are fair.

EXTREMES FOR CURRENT PERIOD.--February to September 1982:
Mar. 30, gage height, 4.26 ft (1.298 m); no flow on many days.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YREAR OCTOBER 1981 TO SEPTEMBER

DAY ocT NOV DEC JAN FEB
1 .00

2 .00

3 .00

i .00

5 .00

6 .00

7 .00

8 .00

9 .00
10 .00
11 .00
12 .00
13 .00
14 .00
15 .00
16 .00
17 .00
18 .00
19 .00
20 .00
21 .00
22 .00
23 .00
24 .00
25 .00
26 .00
27 .00
28 .02
29 -—
30 —
31 —
TOTAL .02
MEAN ,001
MAX .02
MIN .00
CFsSM .000
IN. .00
AC-FT L0l

..
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« v e e s
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.
.

WO\ WO X-JITW
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.
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o« e o e o
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O s

Ore
U1 o0 © o

Records good except

Maximum discharge during period,

“ e e . ..
a0 & OO U1 Mo o U oot
Neje)

.55

.35
.23
.06
.06
.00

.00
.00
.00

.00

.00
.00
.00
.00
.00

27.94

.

5.2
.00
by
.49

55

those for period Feb.

275 ££3/s (7.79 m3/s)

1982

JUL AUG SEP
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 —
.00 .00 .00

.000 .000 .000
.00 .00 .00
.00 .00 .00

.000 .000 .000
.00 .00 .00
.00 .00 .00



450317096412104 LA BOLT IMPOUNDMENT OUTLET AT LA BOLT, SD--Continued

MINNESOTA RIVER BASIN

PERIOD OF RECORD.--Water years 1980 to current year.

REMARKS,—-Letter K indlcates non-ideal colony count.

DATE

MAR
03...
16-18
16...
1700
18...
31...

APR
0l...
16...

MAY
26...

JUN
10...

DATE

MAR
03...
16-18
16...
17440
18...
31...

APR
0l...
16...

MAY
26...

JUN
10...

TIME

1645
1220
1430
1610
1530
1930

1700
1100

1120
1400

STREP-
TOCOCCT
FECAL,
KF AGAR
(coLs.
PER
100 ML)
(31673)

SULFATE
DIS-
SOLVED
(MG/L
AS SO4)
(00945)

250
77

STREAM-
FLOW,
INSTAN-
TANEOUS
(CF3)
(00061)

.78
8.5
8.5
7.0

38

23
3.3

1.9
1.7

HARD-
NESS
(Ma/L
AS
CACO3)
(00900)

387
180

127
395
476

CHLO-
RIDE,

NIS-

SOLVED
(MG/L
AS CL)
(00940)

3.3

Letter L

indicates estimated value.

WATER QUALITY DATA, WATER YEAR MARCH TO SEPTEMRER 1982

SPE-
CIFIC
CON-
DUCT-
ANCE
(UMHOS)
(00095)

860
370

370

351
751

862

HARD-

NESS
NONCAR=
BONATE

(MG/L

AS

CACO3)
(95902)

220
70

FLUO-
RIDE,
DIS-
SOLVED
(MG/L
AS F)
(00950)

.1
.1

.1

.2

.3

SPE-
CIFIC
CON-
DUCT-
ANCE
LAB
(UMHOS)
(90095)

780
378

281
719
889

CALCIUM
nDIS-
SOLVED
(M3/L
AS CA)
(00915)

SILICA,
DIS-
SOLVED
(Ma/L

AS
s102)

(00955)

15
13

PH
(STAND-

ARD
UNITS)
(00400)

MAGNE-
STUM,
DIS-

SOLVED
(Ma/L
AS M3)
(00925)

37
17

SOLIDS,
RESIDUE
AT 180
DEG. C
DIS-
SOLVED
(MG/L)
(70300)

583
245

181

531
698

DATE

MAR
31

PH
LAB
(STAND-
ARD
UNITS)
(00403)

SODIUM,
DIS-
SOLVED
(MG /L
AS NA)
(00930)

SOLIDS,
SUM OF
CONSTI-
TUENTS,
DIS-
SOLVED
(MG/L)
(70301)

525
230

164

481
585

SED.
SUSP.
SIEVE
DIAM.
% FINER
THAN
.062 MM
(70331)

97

BARO-
METRIC
PRES-
SURE
(MM
OF
10)
(00025)

733
E730
731
725
E730
743

SODTINM
AD-
SORP-
TION
RATIO

(00931)

.2
.1

.1

.2
.3

NITRO-
GEN,
NO2+NO3
DIS-
SOLVED
(MG/L
AS N)
(00631)

.86
37
.35

.11

<.10

TEMPER~
ATURE
(DEG C)
(00010)

-5
.6

POTAS-
sIUM,
DIS-

SOLVED

(MG/L

AS K)

(00935)

14
7.6

5.1
5.5
6.6

NITRO-
GEN, AM=
MONIA +
ORGANIC

TOTAL

(MG/L

AS N)
(00625)

2.30
1.10

OXYGEN,
DIS-
SOLVED
(MG/L)
(00300)

10.8
14.0
14.0

BICAR-
BONATE
TP-FLD
(MG/1L
AS
HCO3)
(99440)

PHOS-
PHORUS,
TOTAL
(MG/L
AS P)
(00665)

.350
.230

.230
.080
.070

OXYGEN,
DIS-
SOLVED
( PER-
CENT
SATR-
ATION)
(00301)

78
100

86

67

ALKA-
LINTTY,
CARBON-
ATE
IT-FLD
(MG/IL -
CACO3)
(99430)

SEDI-
MENT,
SUS~
PENDED
(MG/L)

(80154)

COLI-
FORM,
FECAL,
0.7
UM-M®
(COLS./
100 ML)
(31625)

ALKA-
LINITY
TAR
(Ma/L
AS
CACO3)
(90410)

170
110

320

SEDI-
MENT,
DIS-
CHARGE,
sUs-
PENDED
(T/DAY)
(80155)

.00

.07

.08
5.6

2.0
.30

.61
.23

111



112 MINNESOTA RIVER BASIN

05293000 YELLOW BANK RIVER NEAR ODESSA, MN

LOCATION.~-Lat 45°13'35", long 96°21'12", in SEiSE4 sec.l, T.120 N., R.46 W., Lac qui Parle County, Hydrologic Unit
07020001, on left banx 150 ft (46 m) downstream from highway bridge, 2.5 mi (4.0 km) southwest of Odessa, and
4,5 mi (7.2 km) upstream from mouth.

DRAINAGE AREA.--398 mi? (1,031 km?2).

WATZR-DISCHARGE RECORDS

PERIOD O RECORD.--0October 1939 to current year.

REVISED RECORDS.--WSP 1388: 1947(M4), 1950.

GAGE.--Water-stage recorder. Datum of gage is 953.34 ft (290.578 m) National Geodetic Vertical Datum of 1329
(Corps of Engineers bench mark). Prior to Aug. 28, 1940, nonrecording gage at site 150 ft (46 m) upstream at
same datum.

REMARKS.-~Records zood except those for winter periods, which are fair.

AVERAGE DISCHARGE.--U43 years, 55.7 rt3/s (% 577 m3/s), 1. 90 in/yr (48 mm/yr), 40,350 acre- ft/vr (49.8 hm3/§
median of yearly mean discharges, 47 f£t>/s (1.33 m3/ 1.60 in/yr (41 mm/yr), 34,100 acre-ft/yr (42 hm /yr)

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 6,970 ft3/s (197 m3/s) Apr. 9, 1969, gage height, 19.07 ft
(5.813 m) from floodmark; no flow at times in several years.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 1,750 rt3/s gug .6 m3/s) JMar. 31, gage melght, 10.25 ft §3.12u m)

(packwater from ice), no other peak above base of 300 ft (8.50 m /o)‘ minlmum discharge, 0.17 f£t3/s (0.005
n>/s) Oct, 3; minimum gage height, 1.61 ft (0.491 m) Aug. 21-214.
DISCHARGE, [N CUBIC FEST PER SWCOND, WATER YRAR OCTOBER 1981 TO SEPTEVBER 1982
MEAN VALUES
DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JUL, AUS SEP
1 .23 1.0 2.7 1.4 1.1 35 1010 20 16 3.0 1.0 1.2
2 .20 1.1 2.7 1.3 1.1 40 450 18 21 2.6 .9k 1.0
3 .20 1.0 2.7 1.3 1.1 16 345 16 27 2.8 .86 .86
i .33 1.1 2.7 1.3 1.1 15 175 15 24 2.4 .80 .86
5 .37 1.0 2.6 1.3 1.1 15 150 14 21 2,2 .80 1.3
6 .45 1.2 2.6 1.3 1.1 10 145 13 20 2.5 .73 1.1
7 37 1.2 2.5 1.3 1.1 7.5 125 12 19 6.1 .97 .94
8 .33 1.3 2.4 1.3 1.1 6.1 95 11 17 4.6 .94 1.0
9 .33 1.3 2.3 1.3 1.1 4.9 105 10 18 5.9 .73 .94
10 .37 1.3 2.2 1.3 1.1 4.9 30 11 17 4.8 70 .79
11 41 1.4 2.1 1.3 1.1 5.6 86 11 21 3.6 .70 1.1
12 A1 1.4 2.0 1.3 1.1 25 78 12 26 3.1 .66 1.4
13 .60 1.5 2.0 1.3 1.1 35 75 15 16 2.7 .79 1.2
14 1.0 1.6 1.9 1.3 1.1 55 75 18 13 2.5 .72 1.0
15 .86 1.7 1.8 1.3 1.1 45 78 23 11 2.5 72 1.3
16 .79 1.9 1.7 1.3 1.1 40 72 27 9.8 2.3 .66 1.0
17 1.0 2.1 1.6 1.2 1.1 55 69 36 8.7 2.1 .60 1.0
18 1.1 2.1 1.6 1.2 1.1 55 61 46 7.7 1.8 .60 1.0
19 1.0 2.1 1.5 1.2 1.1 70 54 43 6.9 1.8 .55 1.0
20 1.1 2.4 1.5 1.2 1.2 90 50 39 6.2 1.7 .50 1.0
21 1.0 2.3 1.5 1.2 2.3 80 u6 33 5.7 1.7 .50 1.0
22 1.1 2.4 1.4 1.2 4.5 38 43 30 5.3 1.6 .50 1.0
23 1.2 2.9 1.4 1.2 3.8 13 40 27 4J9 1.5 .50 1.0
24 1.1 3.2 1.4 1.2 17 3.9 36 25 35 1.4 .55 1.0
25 1.1 3.2 1.4 1.2 30 1.2 33 23 42 1.7 .55 1.0
1

26 1.2 3.2 1.4 1.2 4o 1.2 30 21 3.7 2.1 .86 1.0
27 1.1 3.0 1.4 1.2 30 1.2 27 21 3.5 1.6 1.0 1.0
28 1.1 2.7 1.4 1.2 25 1.7 25 21 3.6 1.4 .79 .94
29 1.3 2.7 1.4 1.1 - 25 23 19 3.9 1.7 1.4 1.0
30 1.1 2.7 1.4 1.1 — 150 21 19 3.2 1.4 1.3 1.0
31 1.3 -~— 1.4 1.1 --- 1000 - 17 - 1.1 1.0 —_—
TOTAL 24,05 58.0 58.6 38.6 179.7  1945.2 3712 666 368.8 78.2 23.92 30.93
MEAN .78 1.93 1.89 1.25 6.42 62.7 120 21.5 12.3 2.52 TT 1.03
MAX 1.3 3.2 2.7 1.4 40 1000 1010 46 27 6.1 1.4 1.4
MIN .20 1.0 1.4 1.1 1.1 1.2 21 10 3.2 1.1 .50 .79
AC-FT 48 115 116 77 356 3860 7360 1320 732 155 47 61

CAL YR 1981 TOTAL 1389.39 MEAN 3.81 MAX 37 MIN .20 AC-FT 2760

WTR YR 1982 TOTAL 7184.00 MEAN 19.7 MAX 1010 MIN .20 AC-FT 14250
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MINNESOTA RIVER BASIN

05293000 YELLOW BANK RIVER NEAR ODESSA, MN--Continued
WATER-QUALITY RECORDS
PERIOD OF RECORD.--Water years 1961-62, 1974 to 1981, March 1982 to August 1982.

PERIOD OF DAILY RECORD.--
WATER TEMPERATURES: October 1973 to September 1981, March 1982 to August 1982.
SUSPENDED-SEDIMENT DISCHARGE: October 1973 to September 1981, March 1982 to August 1982.

REMARKS.-~During the winter period, suspended-sediment samples were collected monthly and dally sediment concentra-
tion was estlmated on the basis of water records and monthly sediment samples. Water temperature was obtained
once daily during open water period and monthly for the winter period.

EXTREMES FOR PERIOD OF DAILY RECORD.--
AATER TEMPERATURES: Maximum daily, 29.0°C July 10, 1974, July 17, 1975; minimum daily, 0.0°C on many days
during winter periods.
SEDTIIENT CONCENTRATIONS: Maximum daily mean, 731 mg/L Apr. 13, 1979; minimum daily mean, no flow for several
days during 1976, 1977, 1980.
SEDIMENT LOADS: Maximum daily, 4,880 tons (4,430 tonnes) Apr. 13, 1979; minimum daily, no flow for several days
during 1976, 1977, 1980.

EXTREMES FOR CURRENT PYRIOD.--Water year 1981:
WATER TEMPERATURES: Maximum daily, 28.0°C July 24; minimum daily, 0.0°C on many days during winter period.
SEDIMENT CONCENTRATIONS: Maximum daily mean, 172 mg/L Nov. 15; minimum daily mean, 9 mg/L Mar. 8.
SEDIMENT LOADS: Maximum daily, 7.3 tons (6.6 tonnes) July 4; minimum daily, 0.03 ton (0.03 tonne) Sept. 18-22.

March to August 1982: .
WATER ‘TEMPRRATURES: “aximum daily, 28.5°C July 18; minimum daily, 0.0°C on several days durine winter period.
SEDIMENT CONCENTRATIONS: Maximum daily mean, 588 mg/L Mar. 31; minimum daily mean, 6 mg/L Mar. 24, 25.

SEDIMENT LOADS: Maximum daily, 1,790 tons (1,620 tonnes) Mar. 31; minimum daily, 0.02 ton (0.02 tonne) "Mar. 25.

TEMPERATURE, WATER (DEG. C), WATER YEAR OCTOBER 1980 TO SEPTEMBER 1931

ONCE-DATLY
DAY ocT NOV DEC JAN FLB MAR APR MAY JUN JUL AUG SEP
1 10.0 4.0 1.0 - _— 1.0 6.0 12.0 19.0 22.0 24.0 17.0
2 13.0 4,0 1.0 —_— _— .0 8.0 14.0 20.0 22.0 25.0 16.0
3 8.0 7.0 1.0 -—— - 2.0 11.0 17.0 19.0 24.0 24.0 17.0
I 8.0 6.0 2.0 — —— .0 6.0 14.0 20.0 23.0 24.0 15.0
5 9.0 4.0 2.0 - _— 1.0 5.0 11.0 20.0 2.0 24.0 17.0
6 10.0 6.0 1.0 — - 1.0 7.0 12.0 20.0 24.0 23.0 21.0
7 13.0 7.0 1.0 — —— 2.0 9.0 13.0 21.0 25.0 23.0 19.0
8 13.0 7.0 1.0 —_— - 1.0 10.0 15.0 23.0 26.0 21.0 17.0
9 12.0 7.0 2.0 - — 2.0 9.0 12.0 19.0 25.0 24.0 18.0
10 11.0 5.0 1.0 _— -— 2.0 11.0 10.0 17.0 22.0 19.0 18.0
11 9.0 5.0 1.0 - - 2.0 11.0 12.0 19.0 25.0 21.0 19.0
12 7.0 5.0 2.0 -— -—- 2.0 8.0 13.0 19.5 25.0 21.0 17.0
13 7.0 5.0 .0 _— — 1.0 12.0 11.0 19.0 25.0 24.0 19.0
14 7.0 3.0 2.0 - - 1.0 6.0 14.0 21.0 25.0 24,0 17.0
15 7.0 2.0 1.0 _— _— 2.0 12.0 15.0 21.0 25.0 22.0 16.0
16 7.0 2.0 -— —— _— 2.0 11.0 14,0 22.0 22.0 21.0 14.0
17 7.0 2.0 -— - _— 2.0 14.0 15.0 19.0 23.0 22.0 11.0
18 6.0 1.0 — - - 1.0 13.0 13.0 18.0 23.0 18.0 18.0
19 7.0 1.0 — - - 1.0 12.0 13.0 19.0 24.0 18.0 16.0
20 6.0 3.0 — .5 — 1.0 14.0 14.0 17.0 23.0 20.0 18.0
21 7.0 2.0 _— — - 1.0 10.0 16.0 18.0 26.0 20.0 14.0
22 7.0 2.0 —_— _— _— 1.0 11.0 17.0 17.0 24,0 21.5 14,0
23 7.0 2.0 —— _— —_— 1.0 8.0 20.0 19.0 25.0 22.0 14.0
24 6.0 1.0 — ——— _— 8.0 9.0 17.0 20.0 28.0 21.0 14.0
25 5.0 1.0 — - — 2.0 13.0 15.0 20.0 22.0 22.0 16.0
26 5.0 1.0 -— — - 6.0 14.0 15.0 20.0 20.0 21.0 15.0
27 3.0 1.0 — -— .5 5.0 16.0 16.0 22.0 20.0 21.0 15.0
28 2.0 1.0 —— — _— 9.0 15.0 19.0 23.0 18.0 19.0 11.0
29 3.0 1.0 -— -— —_— 10.0 15.0 17.0 22.0 20.0 20.0 12.0
30 4.0 1.0 —_— — ——— 10.0 4.0 17.0 21.0 21.0 20.0 4.0
31 4.0 -— -— -— ——— 8.0 —— 18.0 ——- 23.0 23.0 ——
MEAN 7.5 3.5 1.5 .5 .5 3.0 10.5 14.5 20.0 23.5 21.5 16.0
WTR YR 1981 MEAN 12.5 MAX 28.0 MIN .0
BED BED BED BED BED BED BED BED BED
NUMBER MAT. MAT. MAT. MAT. MAT. MAT. MAT. MAT. MAT.
OF STREAM-  SIEVE SIEVE SIEVE SIEVE SIEVE SIEVE SIEVE SIEVE SIEVE
SAM- FLOW, DIAM. DIAM. DIAM. DIAM, DIAM., DIAM. DIAM. DIAM. DIAM,
PLING  INSTAN- % FINER % FINER % FINER % FINER % FINER % FINER % FINER % FINER % PINER
POINTS TANEQUS THAN THAN THAN THAN THAN THAN THAN THAN THAN
DATE (CFS) L062 MM .125 MM .250 MM .500 MM 1,00 MM 2,00 MM 4.00 MM 8.00 MM 16.0 MM
(00063) (00061) (80164) (80165) (80166) (80167) (80168) (80169) (80170) (80171) (80172)
SEP

30... 7 .20 6 14 23 48 70 85 93 98 100



114 MINNESOTA RIVER BASIN

05293000 YELLOW BANK RIVER NEAR ODESSA, MN--Continued

SUSPRENDED-SEDIMENT, WATER YRAR OCTOBER 1980 TO SEPTEMBER 1981

MEAN MEAN MEAN MEAN MEAN MEAN
CONCEN- CONCEN- CONCEN- CONCEN- CONCEN- CONCEN=-
TRATION  LOADS  TRATION LOADS  [RATION  [LOADS  TRATION  LOANDS  TRATION  LOADS  TRATION  LOADS
DAY (MG/L) (T/DAY) (MG/L) (T/DAY) (MG/L)  (T/DAY) (MG/L) (T/DAY) (MG/L) (T/DAY) (MG/L) (T/DAY)
OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH
1 87 .09 121 .95 71 Ay 154 .96 110 .65 27 .87
2 83 .07 120 .97 87 A5 154 .96 106 .63 134 1.8
3 70 .06 109 .94 93 .50 154 .96 102 .61 70 2.5
4 48 .05 140 1.3 60 .37 154 .96 98 .58 28 .91
5 50 .07 121 1.2 63 i 154 .96 94 .56 14 W42
6 63 .09 128 1.4 121 .78 154 .96 90 .53 38 .94
7 115 17 81 .81 158 .98 155 .96 86 .51 22 .55
8 95 B 98 1.0 115 .65 155 .96 83 .49 9 .27
9 72 .11 118 1.1 116 .66 155 .92 79 47 56 2.1
10 133 .20 81 .66 110 59 155 .92 75 .45 25 LTh
11 123 .18 85 .69 118 .64 155 .92 71 A2 23 .68
12 129 .19 151 1.2 134 .69 155 .92 67 .40 14 42
13 113 .20 157 1.3 131 67 155 .92 63 .37 15 45
14 138 .25 144 1.2 139 .79 155 .92 59 .35 20 .59
15 121 .24 172 1.3 148 1.1 155 .92 55 .33 14 L)
16 157 .59 127 .93 152 1.1 156 .93 52 .34 23 .53
17 120 .52 128 .90 152 1.1 156 .93 48 .91 27 .49
18 118 .54 128 .90 152 1.1 156 .93 iy 1.4 26 LA47
19 138 W71 82 .53 152 1.1 156 .93 40 1.4 25 .64
20 111 .60 89 .62 153 1.1 156 .93 36 1.4 18 43
21 121 .75 90 .66 153 1.1 152 .90 32 .82 28 91
22 122 .79 115 .84 153 1.0 148 .88 28 57 26 .69
23 98 .53 116 .85 153 1.0 145 86 2 57 29 72
2l 118 .64 134 1.0 153 1.0 141 .84 21 1.1 27 .60
25 150 .85 122 .89 153 .99 137 .81 17 .55 45 .96
26 128 .79 86 .67 153 .99 133 .79 13 .34 37 W72
27 120 .75 57 .45 153 .99 129 7 10 .30 43 .81
28 113 .73 132 1.0 153 .99 125 LTH 11 .39 61 1.1
29 144 1.0 126 1.0 154 1.0 121 .72 —_— —_— 50 1.1
30 119 .84 72 .58 154 1.0 117 .69 -—= ——— 55 1.4
31 116 .91 — —_— 154 .96 114 .68 — —_— 51 1.5
TOTAL — 13.65 - 27.84 - 26,27 - 27.45 —— 17.44 ——— 26,80
APRIL MAY JUNE JULY AURUST SEPTEMBER
1 u7 2.2 111 1.5 79 .32 92 .35 85 .73 103 .13
2 46 2.2 85 1.1 89 .38 76 .27 66 R 103 .13
3 40 1.8 92 1.3 76 .33 43 .17 68 WAy 125 .15
i 4l 1.9 73 .97 80 .32 61 7.3 61 .33 121 .15
5 40 1.6 118 1.5 144 .70 17 L4y 65 .30 102 W12
6 41 1.5 63 17 124 .50 15 .18 50 .20 97 .11
7 38 1.2 81 N 127 .48 13 .09 59 .21 107 .19
8 33 .89 106 1.0 116 A7 30 W1l 68 el 88 .13
9 35 .87 96 .86 121 .52 57 .23 48 .16 102 .12
10 30 17 98 .87 158 .64 68 .2l 49 .16 93 .10
11 29 .69 93 .73 146 .55 77 .31 56 .20 100 .10
12 32 .73 95 .72 123 .50 84 .88 119 .39 83 .07
13 40 .92 81 .61 109 1.4 26 .16 140 .36 79 .06
14 43 .88 62 b7 86 5.8 31 .16 138 .27 80 .07
15 32 .63 120 .97 53 5.0 86 .37 107 .17 90 .08
16 34 6U4 117 .85 25 1.6 95 .54 73 .11 79 .08
17 112 1.9 98 .64 Ly 1.5 99 .61 87 .13 68 .07
18 118 1.8 88 .57 31 17 93 .33 81 .11 30 .03
19 102 1.5 98 .64 35 .68 92 .67 103 W14 36 .03
20 71 1.1 86 U9 40 .60 115 .93 102 .11 u2 .03
21 78 1.3 120 .65 68 .94 94 .63 101 W11 53 .03
22 y2 .79 123 .56 T4 .90 67 .58 80 .11 59 .03
23 7 1.3 75 W41 51 .59 73 .73 105 14 68 .0l
2k 52 .90 69 .37 73 .35 90 .78 105 .14 80 .0h
25 91 1.6 71 .36 80 .76 112 67 110 .18 102 .06
26 125 2.4 116 .56 85 .76 116 2.4 104 .15 78 .05
27 124 2.3 131 .71 93 .55 102 1.5 105 .14 97 .09
28 110 2.1 122 .86 108 .58 100 1.1 125 .17 70 .05
29 98 1.7 79 43 84 .43 100 .76 132 .18 66 .04
30 129 2.0 77 b2 83 .34 100 .65 98 .12 a7 .06
31 -—- -— 72 .33 - -— 113 .76 81 .10 -—- -

TOTAL — 42.11 — 22.99 -— 29.76 — 24.93 —— 6.75 — 2,44
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MINNESOTA RIVER BASIN E

05293000 YELLOW BANK RIVER NEAR ODESSA, MN--Continued
TEMPERATURE, WATER (DEG. C), WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982

ONCE-DATLY
DAY oCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
1 - — —— 1.0 1.0 13.0 16.0 20.0 24,0
2 _— - -— .0 5.0 17.0 14.0 22.0 25.0
3 -—- - - .0 2.0 17.0 15.0 22.0 26.0
4 _— e — -— .0 2.0 19.0 17.0 26.0 24,0
5 — -_— -— .0 1.0 16.0 16.0 27.0 25.0
6 -— - — .0 1.0 13.0 18.0 25.0 25.5
7 - -—- -— .0 2.0 11.0 17.0 21.0 23.0
8 _— — — .0 1.0 12.0 16.0 22.0 23.0
9 ~—- - -— .0 2.0 16.0 17.0 23.0 22.0
10 - - -— 2.0 5.0 16.0 16.5 22.0 24,0
11 —— -— -— 1.0 6.0 16.0 16.0 22.0 18.0
12 8.5 —_— .0 1.0 7.0 14,0 16.0 22.0 18.0
13 - - -— 1.0 7.0 14,0 17.0 24.0 19.5
14 -— - - 2.0 10.0 16.0 20.0 23.0 20.
15 — - -— 1.0 13.0 17.0 18.0 24,5 19.0
16 -— —_— -_— 1.0 13.0 20.0 19.0 25.0 20.0
17 - —— -— 1.0 10.0 19.0 19.0 25.0 20.5
18 -— -_— -— 1.0 11.0 18.0 18.0 28.5 24,0
19 ~— ——— -— 1.0 10.0 16.0 17.0 23.0 24,0
20 - - — 1.0 7.0 17.0 16.0 25.0 21,0
21 — _— -— 1.0 7.0 15.0 -— 25.0 20.5
22 -— — -— .0 10.0 15.0 - 25.0 22.0
23 -— .0 -— 1.0 10.0 16.0 -_— 26.0 21.0
24 -— -— — 1.0 13.0 17.0 -— 25.0 21.0
25 _— — —— 1.0 15.0 17.0 -— 24,5 19.0
26 -— -_— -— .0 11.0 17.0 -— 24,0 19.0
27 - -— -— .0 10.0 17.0 —— 22.0 16.0
28 -— - -—- 3.0 11.0 17.0 27.0 24,0 16.5
29 -— -_— - 2.0 11.0 17.0 21.0 23.0 20.0
30 -— -~ -— 3.0 12.0 17.0 20.0 22.0 17.5
31 -— - -— 2.0 —— 16.0 -— 23.0 19.0
MEAN 1.0 7.5 16.0 17.5 23.5 21.0
WTR YR 1982 ) MAX 28.5 MIN .0
SED. SED. SED. SED. SED. SED. SED. SED.
SUSP. SUSP. SUSP. SUSP. SUSP. SUSP. SUSP. SUSP.
SEDI- FALL FALL FALL FALL FALL PALL FALL SIEVE
MENT, DIAM. DIAM. DIAM. DIAM. DIAM. DIAM, DIAM, DIAM.
TEMPER-  SUS- % FINER % FINER % FINER % FINER % FINER % FINER % FINER ¢ FINER
ATURE PENDED THAN THAN THAN THAN THAN THAN THAN THAN

DATE  (DEG C)  (MG/L) .002 MM .004 MM .016 MM ,062 MM ,125 MM .250 MM .500 MM .062 MM
(00010) (B0154) (70337) (70338) (70340) (70342) (70343) (70344) (70345) (70331)

MAR
10... 2.0 172 -~ - - - - o - 51
31l... 2.0 767 41 48 63 82 90 99 100 -—
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MEAN
CONCEN-
TRATION

DAY (MG/L)
1
2
3
Y
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
TOTAL
1 284
2 197
3 138
I 51
5 40
6 34
7 50
8 b2
9 32
10 29
11 26
12 22
13 25
14 29
15 4o
16 57
17 40
18 37
19 38
20 38
21 4o
22 34
23 64
24 64
25 89
26 98
27 96
28 92
29 87
30 130
31 -
TOTAL -—

LOADS
(T/DAY)

OCTOBER

.
OO [on

I o~ ~Noovwun N\ OV Lo 30, RN I —if o \RRE N fVe)
s e v o « e . s e e ¢ a4 m s e
=& o0 Yoo o =,

1447.1

MINNESOTA RIVER BASIHN
05293000 YELLOW BANK RIVER NEAR ODESSA, MN--Continued

SUSPENDED-SEDIMENT, PERIOD MARCH 1982 TO AUGUST 1982

MEAN MEAN MEAN MEAN
CONCEN- CONCEN- CONCEN- CONCEN-
TRATION T,0ADS  TRATION LOADS  TRATION LOADS  TRATION  LOADS

(MG/L)  (T/DAY) (Ma/LY  (T/DAY) (MG/1.)  (T/DAY) (MG/L) (T/DAY)

NOVEMBER DECEMBER JANUARY FEBRUARY

MAY JUNE JULY AUGUST
125 6.8 69 3.0 103 .83 136 .37
136 6.6 41 2.3 64 .45 49 .12
139 6.0 52 3.8 68 .51 46 11
107 4.3 71 4.6 54 .35 68 .15
107 4.0 86 4.9 56 .33 (%] .11
135 u,7 80 4.3 51 .34 117 .23
129 4,2 81 4.2 66 1.1 128 .34
141 4,2 54 2.5 49 .61 114 .29
150 b1 70 3.4 109 1.7 126 .25
144 b.3 68 3.1 141 1.8 127 .24
104 3.1 111 6.3 136 1.3 82 .15
84 2.7 180 13 131 1.1 100 .18
82 3.3 164 7.1 101 LTU 124 .26
111 5.4 112 3.9 161 1.1 66 .13
87 5.4 118 3.5 145 .98 55 .11
80 5.8 122 3.2 151 .94 93 .17
97 9.4 105 2.5 163 .92 110 .18
86 11 104 2.2 158 77 95 .15
78 9.1 103 1.9 131 .64 112 .17
89 9.u 83 1.4 144 .66 118 .16
95 8.5 82 1.3 127 .58 106 W14
96 7.8 82 1.2 2 .61 106 L1
61 4.y 84 1.1 153 .62 131 .18
75 5.1 85 1.0 137 .52 96 .1u
92 5.7 86 .98 133 .61 102 .15
106 6.0 88 88 122 69 113 .26
75 4.3 88 83 139 60 98 .26
84 4.8 88 86 114 43 96 .20
85 4.y 71 75 139 64 70 .26
72 3.7 88 .76 107 40 83 .29
79 3.6 - - 133 W40 68 .18
- 172.1 —_— 90.76 — 23.27 — 6.07

MEAN

CONCEN-

TRATION LOADS
(MG/L) (T/DAY)

MARCH
17 1.6
15 1.6
24 1.0
24 .97
17 .69
19 .51
32 .65
33 .54
29 .38
51 .67
22 .33
14 .95
13 1.2
15 2.2
25 3.0
23 2.5
18 2.7
17 2.5
20 3.8
32 7.8
17 3.7
9 .92
8 .28
6 .06
6 .02
9 -03
8 .03
8 .04
25 1.7
173 78
588 1790
--—- 1910.37
SEPTEMBER
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MINNESOTA RIVER BASIN

05294000 POMMF DE TERRE RIVER AT APPLETON, MN
LOCATION.--Lat #5°12'10", long 96°01'20", in SW&NW# sec.l4, T.120 N., R.43 W., Swift County, Hydrolozic Unit
07020002, on left bank 60 ft (18 m) upstream from bridge on U.S. Yighway 59 and State Highway 119 at Appleton
and 8 mi (13 km) upstream from mouth.
DRAINAGE AREA.--905 mi2 (2,344 km2), approximately.

PERIOD OF RECORD.--March 1931 to September 1935 (no winter records), October 1935 to current year. Prior to
October 1953, published as "near Appleton.”

REVISED RECORDS.--WSP 1308: 1931(M), 1937(M).

GAGE.--Water-stage recorder and concrete control. Datum of gage 1s 978.00 ft (298.094 m) National Geodetic Verti-
cal Datum of 1929. Prior to Dec. 22, 1952, nonrecording gage at site 4 mi (6 km) upstream at datum 25.17 ft
(7.672 m) higher.

REMARKS.--Records good except those for winter period, which are fair. TFlow affected by lakes above station.
Occasional regulation at low flow by old milldam 500 ft (152 m) upstream.

AVERAGE DISCHARGE,--47 years (water years 1936-82), 104 ft3/s §2.9u5 m3/s%, 1.56 in/yr (40 mm/yr), 75,350 acre-
ft/yr (92.9 hmg/yr); median of yearly mean discharge, 93 ft3/s (2.63 m3/s), 1.40 in/yr (36 mm/yr), 67,400
acre-ft/yr (83 hm3/yr).

EXTREMES FOR PERIOD OF RECORD.-~Maximum discharge, 5,520 ft3/s (156 m3/s) Apr. 11, 1969, mage height, 13.78 ft
(4.200 m); maximum gage height, 14.58 ft (4.444 m) Apr. 9, 1969 (backwater from ice); no flow fTor several
periods.

EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 200 £t3/s (5.66 m3/s) and maximum (¥):

1scharg§ Gage helght ?lschargs Gage height

Date Time (ft3/s) (m3/s) (ft) {m) Date Time (fe3/8) (m3/s) (f¢) (m)

Apr. 1 0345 ¥1,510 42.8 *7.87 2.399 July 10 1730 310 8.78 5.64 1.719
Apr. 8 1130 1,210 34.3 7.36  2.243

Minimum discharge, 1.7 £t3/s (0.048 m3/s) Feb. 16, gage heisght, 3.40 £t (1.036 m).

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1981 TO SEPTEMBRER 1982
MEAN VALUES

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
1 19 27 28 15 2.2 5.4 1380 235 145 79 58 by
2 19 26 21 15 2.1 5.5 1210 220 139 T4 54 80
3 20 24 24 15 2.0 5.8 1150 213 132 77 51 72
i 21 25 25 15 2.0 5.9 999 202 128 76 48 56
5 21 30 22 14 1.9 5.8 905 197 122 78 46 54
6 22 36 25 13 1.9 5.8 803 190 123 131 45 50
7 20 35 25 13 1.9 5.7 1050 187 120 107 48 49
8 19 32 24 12 1.9 6.0 1160 181 119 99 47 46
9 17 30 23 11 1.9 5.8 1010 174 115 131 46 43
10 17 27 22 11 1.8 5.8 836 172 116 279 46 45
11 19 27 21 8.6 1.8 6.3 764 171 121 220 Ly Ly
12 19 27 21 7.2 1.8 7.0 729 176 128 159 41 Lg
13 26 28 22 6.8 1.8 7.7 714 188 124 141 38 48
14 31 32 21 6.1 1.8 16 706 197 114 139 35 51
15 35 31 22 5.5 1.8 38 698 195 111 149 33 53
16 30 32 19 5.0 1.7 42 668 189 103 14y 30 53
17 36 29 16 4.y 1.8 114 655 184 97 136 28 52
18 39 29 15 4.1 2.0 171 629 187 97 126 30 50
19 42 27 13 3.8 2.4 149 581 189 93 116 41 46
20 41 17 13 3.7 2.6 86 516 187 90 107 35 4y
21 43 21 14 3.5 3.0 113 u65 182 87 103 29 Ly
22 38 25 16 3.4 3.3 128 428 176 8y 95 29 Ly
23 34 28 18 3.3 3.5 100 408 171 80 89 27 Lo
24 31 29 18 3.2 3.7 83 382 167 87 82 33 37
25 34 29 17 3.1 4,0 76 351 163 85 78 4o 33
26 35 31 17 3.0 4,y 82 316 162 89 83 41 33
27 32 18 17 2.8 4,7 90 293 161 86 85 42 33
28 31 18 17 2.8 5.2 98 279 159 85 76 41 31
29 30 23 17 2.6 —— 138 258 154 77 71 L6 30
30 27 28 17 2.4 — 320 246 153 83 65 43 32
31 27 -— 16 2.3 _— 765 -— 150 -_— 61 41 —
TOTAL 875 821 606 221.6 70.9  2687.5 20589 5632 3180 3456 1256 1386
MEAN 28.2 27.4 19.5 7.15 2.53 86.7 686 182 106 111 40.5 46,2
MAX 43 36 28 15 5.2 765 1380 235 145 279 58 80
MIN 17 17 13 2.3 1.7 5.4 246 150 77 61 27 30
CFSM .03 .03 .02 .008 .003 .10 .76 .20 .12 .12 .05 .05
IN. .0l .03 .02 .01 .00 .11 .85 .23 .13 L14 .05 .06
AC-FT 1740 1630 1200 440 141 5330 40840 11170 6310 6850 2490 2750
CAL YR 1981 TOTAL 21509.0 MEAN 58.9 MAX 632 MIN 13 CFSM .07 IN .88 AC-FT 42660

WTR YR 1982 TOTAL 40781.0 MEAN 112 MAX 1380 MIN 1.7 CFSM .12 IN 1.68 AC-FT 80890



118 MINNESOTA RIVER BASIN
443916096174801 LAC QUI PARLE RIVER NEAR CANBY, MN
LOCATION.--Lat 44°39'16", long 96°17'48", in NWiSE} sec.29, T.114 N., R.45 W., Yellow Medlcine County, Hydrologic
Unit 07020003, 4 mi (6.4 km) southwest of Canby, on township road, 1 mi (1.6 km) west of U.S. Highway 75 and
0.25 mi (0.40 km) south of County Highway 36.
DRAINAGE AREA.--186 mi2 (482 km?),
WATER-DISCHARGE RECORDS
PERIOD OF RECORD.--March to September 1982.
GAGE.--Water-stage recorder and crest-stage gage.

REMARKS .--Records good except those for Mar. 1 to Apr., 10, which are fair.

EXTREMES FOR CURRENT PERIOD.--March to September 1982: Maximum discharge Auring period, 181 ft3/s (5.13 m3/s) Mar.
30, gage height, 3.62 ft (1.10 m); no flow on many days.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982
MEAN VALUES

DAY oCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
1 1.0 66 3.4 2.3 .84 .00 .00

2 1.0 46 2.9 2.1 .62 .00 .00

3 1.0 72 2.9 1.8 .56 .00 .00

I 1.0 53 2.8 1.6 45 .00 .00

5 1.0 39 2.5 1.2 W41 .00 .00

6 1.0 32 2.3 1.0 .35 .00 .00

7 .05 26 2.1 1.0 .35 .00 .00

8 1.0 20 2.0 .96 .35 .00 .00

9 .05 18 1.8 .93 2.6 .00 .00
10 1.0 17 1.8 .92 1.6 .00 .00
11 2.5 18 1.8 .85 1.3 .00 .00
12 4.5 33 3.1 .76 .98 .00 .00
13 6.5 37 3.6 .70 .69 .00 .00
14 8.5 31 5.1 .64 .50 .00 .00
15 11 28 7.3 .64 .35 .00 .00
16 11 21 8.7 .57 .35 .00 .00
17 11 17 8.7 57 .31 .00 .00
18 11 14 7.8 .50 .27 .00 .00
19 11 12 6.3 49 .22 .00 .00
20 12 13 4.6 .40 .12 .00 .00
21 14 13 3.9 .34 .08 .00 .00
22 16 12 3.3 .30 .07 .00 .00
23 20 11 2.9 .25 .05 .00 .00
24 20 9.6 2.7 1.4 .05 .00 .00
25 16 8.2 2.4 1.9 .03 .00 .00
26 27 6.9 2.4 1.3 .00 .00 .00
27 35 6.0 2.5 7 .00 .00 .00
28 4.0 5.0 2.3 1.2 .00 .00 .00
29 .00 4.3 2.1 1.9 .00 .00 .00
30 .00 4.0 1.9 1.3 .00 .00 .00
31 .00 — 2.5 -—- .00 .00 _—
TOTAL 249.10 693.0 110.4 30.59 13.50 .00 .00
MEAN 8.04 23.1 3.56 1.02 4y .000 .000
MAX 35 72 8.7 2.3 2.6 .00 .00
MIN .00 4.0 1.8 .25 .00 .00 .00
CFSM .04 .12 .02 .005 .002 .000 .000
IN. .05 .14 .02 .01 .00 .00 .00

AC-FT 494 1370 219 61 27 .00 .00



MINNESOTA RIVER BASIN
443916096174801 LAC QUI PARLE RIVER NEAR CANBY, MN~~Continued
PERIOD OF RECORD.--Water year 1982 to current year

REMARKS.-~Letter K indicates non-ideal colony count. Letter E inlicates estimated value.

WATER QUALITY DATA, WATER YEAR MARCH TO SEPTEMBER 1982

SPE- BARO~
SPE- CIFIC METRIC
STREAM-  CIFIC CON- PH PREG-
FLOW, CON- DUCT- PH LAB SURE OXYGEN,
INSTAN-  DUCT- ANCE (30aND-  (STAND- (MM TEVMPER- DIS-
TIME  TANEQUS  ANCE LAB ARD ARD OF ATURE SOLVED
DATE (CFS) (UMHOS) (UJVHOS) UNITS) UNITS) HG) (DEG C) (MG/L)
(00061) (00095) (90095) (00400) (004O3) (00025) (00010) (00300)
MAR
05... 1330 E1.0 1390 1300 — 7.9 736 .0 11.0
1700 1130 11 793 -~ 7.9 - E730 5 11.2
25... 1435 E15 1040 — -- - 735 1.0 14.1
30... 1800 145 - 545 -- 7.9 E730 3.0 11.6
31... 1500 97 — - - - £730 4.0 11.5
APR
0l.. 1215 62 625 - - - 729 3.0 11.9
02... 1345 41 748 - - - <705 7.5 10.3
15... 1120 27 1040 976 -— 8.3 E730 13.0 12.4
MAY
25.. 1410 2.4 1390 1380 - 8.2 B730 16.0 8.9
JUN
10... 1040 E1.0 - - -- - — - -
23... 1420 4o - - - - - - -
JUL
07e. 1340 .35 1260 1260 8.1 8.0 E730 25.5 12.0
22... 1310 .05 - - - - - - -
STRE P~ HARD-
TOCOCCL NESS MAGN B~ SODIUM  POTAS-  BICAR-
FECAL, HARD-  NONCAR- CALCIUM SIUM, SODIUH, AD- SIUM,  BONATE
KF AGAR  NESS BONATE DI S~ DI S~ DI S~ SORP- DIS-  IT-FLD
(COLS. (MG/L, (MG/L SOLVED  SOLVED SOLVED TION SOLVED  (Ma/L
PER AS AS (MG/L, (Ma/T, (MG /L RATIO (MG /L, AS
DATE 100 ML)  CACO3) CACO3) AS CA) 43 M) AS NA) AS X) HCN3)
(31673) (00900) (95902) (00915) (00925) (00930) (00931) (00935) (99440)
MAR
05... - 771 570 165 69 14 .2 7.6 356
17... -- -- - -- - - - — 206
25... - - - - - - - - -
30... - 262 140 67 23 7.7 .2 6.1 -
31... K4400 - - - - - - - -
APR
0l... . —-— - - - - - - .
02... - - - - - - - - -
15... - 522 320 130 48 15 .3 6.6 -
MAY
25... 480 750 580 180 73 23 N 7.5 -
JUN
10... - - - - - - - - -
23... -— - - - - - - - -
JUL
0Tvu. 1100 646  4UO 150 66 15 .3 7.7 268
22... - - - - - - - - -
SOLINS, SOLIDS, NITRO-  NITRO-
CHLO- FLUO~-  SILICA, RA&SIDUE SUM OF GEN,  GEN,AM-
SULFATE  RIDE, RIDE, DIS~ AT 180  CONSTI~ NO2+NO3 MONIA +  PHOS-
DIS- DIS- DIS~ SOLVED  DEG. C TUENTS, DIS-  ORGANIC PHORUS,
SOLVED  SOLVED  SOLVED  (MG/L IS~ NIS- SOLVED  TOTAL TOTAL
(MG/L (MG/L (MG/L, AS SOLVED  SOLVED  (Ma/L (MG /1, (MG/L
DATE  AS SO4) A3 CL) AS F) SI02) (MG/L) (MG/L) AS N) AS N) AS P)
(00945) (00940) (00950) (00955) (70300) (70301) (00631) (00625) (00665)
MAR
0544 580 9.0 .2 18 1110 1068 .63 A7 .030
17... - — - - - - - - -
25... - - - - - — - - -
30... 170 8.5 .2 12 396 366 1.4 1.30 L340
31.e.. - - - - - - - - -
APR
0l... - - - - — - - - -
02... - - - - - - - - -
1544, 340 15 .3 16 797 691 1.2 .64 .080
MAY
25... 530 21 .3 12 1210 949 .27 .50 .020
JUN
10... - - - - - - - - -
23... - - - - - - - - -
JUL
07w 500 9.3 .3 20 1030 900 <.10 1.10 .040
22... - - - - - - - - -

OXYGEN,
DIS-
SOLVED
(PER~
CENT
SATUR-
ATION)
(00301)

78

103

ALKA-
LINITY,
CARBON=~

ATE
IT-7LD
(Mn/L -
CAC03)
(99430)

292
169

220

SEDI-
MENT ,
SUs-
PENDED
(MG/L)
(80154)

COLI~
FORM,
FECAL,
0.7
MM

(COLS./

100 ML)

{31625)

ALKA-
LINITY
LAB
(MG /L
AS
CAZO3)
(90410)

204

SEDI-
MENT,
DIS-
CHARGE,
sUs-
PENDED
(T/DAY)
(80155)

.09

.03
.01

119
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443916096174801

"JINNESOTA RIVER BASIN

LAC QUI PARLE RIVER NEAR CANBY, MN--Contlnued

WATER QUALITY DATA, WATER YEAR MARCH TO SEPTEMBER 1982

MEAN
MEAN CONCEN- SEDIMENT
DISCHARGE  TRATION  DISCHARGE
DATE (CFS) (MG/L) (TONS/DAY)
MAR
24... 20 60 3.2
2544 16 58 2.5
26... 27 56 4.1
2Tuus 35 37 3.5
28... 102 75 9.6
29... 61 143 30
30... 102 422 170
31l... 101 250 70
APR
Ol... 60 90 17
02... 46 36 b5
SED. SED. SED. SED. SED. SED. SED. SED.
SUSP. SUSP. SUSP. SUsP. SUSP. SUSP. SUSP. SUSP.
FALL FALL FALL FALL FALL FALL FALL FALL
DIAM. DIAM. DIAM. DIAM. DIAM. DIAM. DIAM. DIAM.
%4 FINER % FINER % FINER % FINER % FINER % FINER % FINER 4 FINER
THAN THAN THAN THAN THAN THAN THAN THAN
DATE  .002 MM ,004 MM .,016 MM .062 MM .125 MM .250 MM .500 MM 1.00 MM
(70337) (70338) (70340) (70342) (70343) (70344) (70345) (70346)
MAR
30 48 53 78 - - 65 99 100
31 48 53 76 94 96 98 100 -
BED BED BED BED BED BED BED BED BED
MAT. MAT. MAT. MAT. MAT. MAT. MAT, MAT. MAT.
SIEVE SIEVE SIEVE SIEVE SIEVE SIEVE SIEVE SIEVE SIEVE
DIAM. DIAM, DIAM. DIAM. DIAM, DIAM. DIAM. | DIAM, DIAM.
%4 PINER % FINER % FINER % FINER % FINER #% FINER % FINER % FINER % FINER
THAN THAN THAN THAN THAN THAN THAN THAN THAN
DATE  .062 MM .125 MM .250 MM .500 MM 1,00 MM 2.00 MM 4,00 MM 8.00 MM 16.0 MM
(80164) (80165) (80166) (80167) (80168) (80169) (80170) (80171) (80172)
APR
01 1 2 5 23 63 86 95 98 100
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"IINNESOTA RIVER BASIN

05300000 LAC QUI PARLE RIVER NFAR LAC QUI PARLE, MN

LOCATION.—-Lat 44°59'42", long 95°55'09", in SWiSW: sec.27, T.118 N., R.42 W., Lac qui Parle County, Hydrologic
Unit 07020003, on right bank 40 £t (12 m) downstream from highway bridge and 0.5 mi (0.8 km) southwest of
village of Lac qul Parle.

DRAINAGE AREA.--983 mi2 (2,546 km2).

PERIOD OF RECORD.--April 1910 to November 1914; March 1931 to current year (winter records incomplete prior to
1934). Published as "at Lac qui Parle,” 1910-14.

REVISED RECORDS.--WSP 1308: 1912(M), 1935(').

GAGE.--Water-stage recorder. Datum of mage 1s 951.98 ft (290.164 m) Natlional Geodetic Vertical Datum of 1929
(Minnesota Department of Transportation benchmark). Apr. 27, 1910, to Nov. 15, 1914, nonrecording sage at site 2
mi (3 km) downstream at different datum. Mar. 17, 1931, to Mar. 9, 1937, nonrecording sage at site 40 ft (12 m)
upstream at present datum.

REMARKS.--Records good except those for winter pericds, which are fair,

AVERAGE DISCHARGE.--51 years_(water years 1913, 1932, 1934-82), 120 ft3/s (3.398 m3/8), 1.66 in/yr (42 mm/yr),
86,940 acre-ft/yr (107 h§3/yr); median of yearly mean discharges, 94 £t3/s5 (2.662 m3/s), 1.30 in/yr (33 mm/yr),
68,100 acre-ft/yr (84 hm>/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 17,100 £t3/s (484 m3/s) Apr. 10, 1969, gage height, 18.94 rt
(5.773 m), from floodmark; maximum gage height, 19.37 ft (5.904 m) Apr. 9, 1965, from floodmark, (backwater from
ice); no flow at times in several years.

EXTREMES FOR CURREN YEAR.——Max%mum discharge, 1,330 rt3/s (37.7 n3/s) Apr. 2, gage height, 5.37 £t (1.637 m);
minimum, 0.38 ft2/s (0.011 m>/s) Aug. 28, Sept. 28; minimum gage height, 0.27 £t (0.082 m) Nov. 27.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1981 TO SEPTEMBER 1982
MEAN VALUES

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
1 W74 5.0 2.3 2.7 2.0 9.0 836 64 o 10 11 5.0
2 1.1 5.3 2.3 2.7 2.0 10 1260 58 37 11 9.7 4.0
3 1.7 5.0 2.3 2.7 2.0 10 1040 55 36 13 8.4 3.0
4 4.0 4.3 2.3 2.7 2.0 10 535 52 37 13 7.5 2.5
5 5.3 4,0 2.3 2.7 2.0 9.5 429 u7 34 12 6.7 2.7
6 6.4 3.0 2.1 2.3 2.0 8.0 445 4y 37 14 7.5 2.7
7 6.7 2.7 2.1 1.9 2.0 7.0 429 4y 41 15 6.0 2.5
8 6.4 2.5 1.9 1.5 2.0 5.5 348 43 35 17 5.3 2.3
9 6.0 2.7 1.9 1.3 1.9 4.5 308 40 4o 18 4.3 2.3
10 6.4 3.2 1.9 1.3 1.9 4.5 274 43 47 23 4.6 2.1
11 6.0 2.7 1.9 1.3 1.5 6.5 252 4o 45 36 4.6 1.9
12 5.6 3.0 2.3 1.3 1.5 12 245 40 u8 90 4.6 3.0
13 9.3 2.9 2.5 1.3 1.5 15 237 49 42 90 4.3 3.2
14 16 2.7 2.3 1.3 1.5 25 232 50 38 64 4.3 2.5
15 18 2.7 2.3 1.3 3.0 25 231 63 34 62 4.3 2.5
16 11 2.7 2.3 1.3 3.0 18 213 69 29 62 4.3 2.5
17 9.8 2.7 2.1 1.3 3.0 19 192 82 25 55 4.3 2.5
18 8.8 2.7 1.7 1.3 3.0 110 170 106 22 43 4.0 2.1
19 9.3 2.7 1.5 1.3 3.5 95 152 39 20 43 3.2 2.1
20 11 2.7 1.5 1.3 3.5 65 144 93 18 ul 2.1 2.1
21 9.3 2.5 2.3 1.3 4.5 145 132 82 17 3y 1.9 1.9
22 7.9 2.5 2.9 1.3 5.5 137 125 76 15 32 2.1 1.9
23 7.5 2.7 2.9 1.3 5.5 65 117 68 14 27 1.7 1.7
24 8.4 2.7 2.9 1.3 5.5 40 112 62 13 23 1.9 1.5
25 7.9 2.7 2.9 1.3 6.4 68 104 58 11 19 1.3 1.1
26 7.9 2.7 2.9 1.3 7.5 62 96 55 10 21 1.1 .90
27 7.1 2.3 2.9 1.9 8.5 45 87 52 10 21 1.3 TU
28 6.7 2.3 2.9 2.0 8.5 45 80 49 10 17 .90 .60
29 6.0 2.3 2.9 2.0 - 95 73 47 9.7 15 3.4 2.1
30 5.3 2.3 2.9 2.0 _— 150 68 yYy 8.8 13 4.6 2.1
31 4.3 — 2.7 2.0 - 300 —-— u6 — 11 4.6 —-—
TOTAL  227.8%4 90.2 72.9 52.5 96.7 1620.5 8966 1820 823.5 965  135.80 68.04
MEAN 7.35 3.01 2.35 1.69 3.45 52.3 299 58.7 27.5 31.1 4.38 2.27
MAX 18 5.3 2.9 2.7 8.5 300 1260 106 48 90 11 5.0
MIN 7Y 2.3 1.5 1.3 1.5 4.5 68 4o 8.8 10 .90 .60
CFSM .007 .003 .002 .002 .004 .05 .30 .06 .03 .03 .004 .002
IN. .01 .00 .00 .00 .00 .06 .34 .07 .03 .04 .01 .00
AC-FT 452 179 145 104 192 3210 17780 3610 1630 1910 269 135

CAL YR 1981 TOTAL 5073.58 MEAN 13.9 MAX 308 MIN .01 CFSM .01 IN .19 AC-FT 10060
WTR YR 1982 TOTAL 14938.98 MEAN 40.9 MAX 1260 MIN .60 CFSM .04 IN .57 AC-FT 29630
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05301000 MINNESOTA RIVER NEAR LAC QUI PARLE, MN
LOCATION.-~Lat 45°01'17", long 95°52'05", 1in NWANE4 sec.24, T.118 N., R.42 W., Chippewa County, Hydrologic Unit
07020004, on left bhank 200 ft {61 m) downstream from dam at Lac qul Parle Outlet, 2.4 mi (3.9 km) northeast
village of Lac qui Parle, and 3.5 mil (5.6 km) west of Watson.
DRAINAGE AREA.-~-U4,050 mi? (10,500 kme), approximately.
PERIOD OF RECORD.-~October 1942 to current year.

GAGE.--Water-stage recorder. Datum of gage 1s 900.00 ft (274.320 m) National Geodetic Vertical Datum of 1929
(levels by Corps of Engineers). Prior to Nov. 10, 1944, at datum 0.20 ft (0.061 m) lower.

REMARKS.--Records good. Part of flow from 2,050 mi? (5,310 km2) of Chippewa River basin at times diverted into
Minnesota River above station. Some regulation by Big Stone Lake since Apr. 17, 1937, Lac qui Parle since
January 1938, Marsh Lake since Nov. 1, 1939, and Odessa Dam since May 1974.

AVERAGE DISCHARGE.--40 years, 618 £t3/s (17.5 m3/s), 447,700 acre-ft/yr (552 hm3/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 29,400 ft3/s (833 m3/s) Apr. 12, 1969, gage helght, 39.75 ft
(12.116 m); no flow Nov. 17, 1942, Sept. 29, 1947, Oct. 19 to Nov. 18, 1951, Nov. 24, 1952, Dec. 9-11, 1976,
Feb. 28 to Mar. 5, 1977.

EXTREMES FOR CURRENT YEAR.——%aximum discharge, 3,360 £t3/s (95.2 m3/s) apr. 8, zage height, 31.45 £t (9.586 m);
minimum, 13 £t°/s (0.37 m7/s) Sept. 17, mage height, 20.32 £t (6.194 m), due to regulation.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1981 TO SEPTAMBER 1982
MEAN VALUES

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG 3

1 19 202 90 123 68 282 1640 1630 920 225 227

2 19 271 102 123 68 277 2290 1610 1130 147 193

3 19 307 115 123 67 276 2860 1270 992 147 125

4 18 305 127 120 67 267 3040 657 800 147 121

5 17 307 142 119 68 261U 3130 767 790 148 121

6 17 303 141 119 68 257 3240 974 790 147 123

7 19 303 142 121 67 257 3310 977 780 144 120

8 19 303 142 101 67 245 3340 977 773 147 118

9 19 305 143 71 67 213 3330 976 790 207 115

10 19 216 144 71 68 143 3280 889 822 331 115

11 19 139 152 71 68 145 3290 761 825 338 118

12 19 127 164 71 68 130 3250 792 822 396 88

13 20 95 163 72 67 113 3200 935 822 528 60

14 19 68 163 71 67 115 3190 1090 751 593 58

15 19 68 165 70 67 115 3140 1100 603 682 58

16 35 70 167 70 88 114 3090 1100 610 703 58

17 68 71 169 71 166 131 30L0 1100 607 675 58

18 99 70 168 72 238 190 2980 1140 612 665 58

19 90 72 171 70 283 252 2840 1250 619 663 57

20 137 73 170 71 300 288 2200 1420 617 663 57

21 135 73 167 70 303 282 1480 1420 607 655 57

22 142 73 165 70 305 309 1860 1410 610 411 56

23 135 71 167 70 305 336 1860 1400 u97 261 56

24 127 73 146 69 305 346 1850 1240 319 261 54
25 127 73 121 69 305 372 1860 766 298 256 54 1
26 132 76 120 70 300 475 1850 603 298 250 56 1
27 149 T4 123 68 297 567 1810 689 1295 248 54 1
28 166 T4 123 68 288 569 1770 805 293 24y 54 1
29 202 73 123 68 — 615 1660 802 283 241 53 1
30 20U 78 123 67 —— 800 1650 795 274 237 53 1
31 202 — 121 70 — 1140 — 798 ——— 236 53 -
TOTAL 2431 4413 4439 2559 4495 9885 77330 32143 19249 10996 2648 17
MEAN 78.4 147 143 82.5 161 319 2578 1037 642 355 85.4 59
MAX 204 307 171 123 305 1140 3340 1630 1130 703 227 1

MIN 17 68 90 67 67 113 1480 603 274 144 53
AC-FT 4820 8750 8800 5080 8920 19610 153400 63760 38180 21810 5250 35

CAL YR 1981 TOTAL 81606 MEAN 224 MAX 1470 MIN 17 AC-FT 161900
WTR YR 1982 TOTAL 172363 MEAN 472 MAX 3340 MIN 14  AC-FT 341900

of

42

75
.2
65

20
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MINNESOTA RIVER BASIN

05304500 CHIPPEWA RIVER NEAR MILAN, MN

LOCATION.--Lat 45°06'39", long 95°47'57", in SEASE% sec.16, T.119 N., R.41 W., Chippewa County, Hydrologic Unit
07020005, on right bank 800 £t (240 m) upstream from briige on State Highway 40, 2.0 mi (3.2 km) upstream from
small tributary, and 5.5 mi (8.8 km) east of Milan.

DRAINAGE AREA.--1,870 mi2 (4,840 km2), approximately.

PERIOD OF RECORD.--March 1937 to current year.

REVISED RECORDS.--WSP 1145: Drainage area.

GAGE.--Water-stage recorder. Datum of gage is 959.69 ft (292.514 m) National Geodetic Vertical Datum of 1929.
Prior to June 15, 1942, nonrecording gage on bridge 800 ft {240 m) downstream at same datum.

REMARKS.-~Records good except those for winter period, which are fair.
gage.

Flow regulated by several small lakes above
AVERAGE DISCHARGE.--45 years, 267 f£t3/s (7.361 m3/s), 1.94 in/yr (49 mm/yr), 193,400 acre-ft/yr (238 hm3/yr);
median of yearly mean discharges, 221 £t3/s (6.26 m3/s), 1.60 in/yr (41 mm/yr), 160,000 acre-ft/yr (197 hm3/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 11,400 £t3/s (323 m3/s) Apr. 9, 1969, gage height, 15.45 ft
(4.709 m); no flow at times during 1940.

EXTREMES FOR CURRENT YEAR.--Peak discharge above base of 400 ££3/s (11.3 m3/s) and maximum (*):

1scharg§ Gage height gischargg Gage height
Date Time (Ft2/8) (m>/s) (ft) (m) Date Time (rt3/8) (m>/s) (ft) (m)
Apr. 2 0345 %3350 94.9 a*8.00 2.438 June 16 1030 668 18.9 3.28 1.000

a Backwater from ice.

Minimum daily discharge, 21 rt3/s (0.59 m3/s) Jan. 22 to Feb. 14; minimum gage height, 1.61 £t (0.491 m) Oct. 1, 3.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YSAR OCTOBER 1981 TO SEPTEMBER 1982
MEAN VALUES

DAY 0CT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
1 78 210 122 67 21 45 2470 1090 714 256 169 132
2 78 202 120 65 21 45 2820 1050 679 244 163 186
3 78 199 118 63 21 ho 2800 1010 624 239 156 222
I 94 199 115 60 21 30 2530 975 568 228 149 218
5 115 205 112 58 21 35 2480 936 514 214 143 207
6 125 205 112 55 21 30 2580 899 502 221 135 204
7 121 205 110 53 21 30 2520 865 572 275 132 203
8 123 199 110 51 21 30 2320 832 527 302 123 197
9 125 188 108 49 21 30 2160 816 474 307 123 192
10 130 183 106 46 21 30 2160 822 by 337 119 182
11 130 180 105 4y 21 35 2090 807 419 324 115 169
12 130 178 104 42 21 55 2060 820 403 311 111 175
13 141 178 102 38 21 70 1990 885 386 294 107 202
14 180 176 98 36 21 110 1910 926 375 276 102 234
15 258 173 96 34 22 130 1890 938 563 274 100 239
16 258 168 gl 31 22 125 1810 925 654 284 99 235
17 249 166 g2 28 24 145 1760 923 606 285 95 231
18 261 163 90 26 25 155 1700 951 555 270 101 228
19 305 166 30 24 26 240 1650 977 507 256 118 220
20 302 142 88 23 27 330 1590 961 467 242 106 207
21 283 129 88 22 29 290 1540 926 430 231 96 198
22 271 138 87 21 30 280 1490 891 397 220 92 190
23 258 135 85 21 32 310 1450 875 365 203 97 180
24 255 132 83 21 34 400 1410 845 336 194 109 170
25 246 132 80 21 38 490 1350 817 323 188 108 162
26 246 132 79 21 35 480 1290 786 312 198 109 155
27 240 130 77 21 35 520 1240 761 297 225 110 151
28 237 129 75 21 35 490 1200 743 280 226 103 148
29 228 128 73 21 -—— 575 1150 728 274 206 114 157
30 219 125 71 21 _— 1140 1120 799 265 192 120 161
31 213 _— 69 21 — 1680 - 752 _— 179 122 —
TOTAL 5977 4995 2959 1125 708 8395 56530 27331 13832 7701 3646 5755
MEAN 193 167 95.5 36.3 25.3 271 1884 882 461 248 118 192
MAX 305 210 122 67 38 1680 2820 1090 714 337 169 239
MIN 78 125 69 21 21 .30 1120 728 265 179 92 132
CFSM .10 .09 .05 .02 .01 .15 1.01 47 .25 .13 .06 .10
IN. 12 .10 .06 .02 .01 .17 1.12 54 .28 .15 .07 .11
AC-FT 11860 9910 5870 2230 1400 16650 112100 54210 27440 15270 7230 11420
CAL YR 1981 TOTAL 83779 MEAN 230 MAX 2510 MIN 37 CFSM .12 IN 1.67 AC-FT 166200

WIR YR 1982 TOTAL

138954

MEAN 381

MAX 2820

MIN 21

CFSM .20

IN 2.76

AC-FT

275600
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05311000 MINNESOTA RIVER AT MONTEVIDEO, MN

LOCATION.--Lat 44°56'00", long 95°44'00", in NWiNW% sec.l19, T.117 N., R.40 W., Yellow Medicine County, Hydrologic
Unit 07020004, on right bank 100 £t (30 m) upstream from bridge on U.S. Highway 212, at Montevideo, and 400 ft
(122 m) downstream from Chippewa River,

DRAINAGE AREA.--6,180 m12 (16,000 km?2), approximately.

PERIOD OF RECORD.-~July 1909 to September 1917, October 1917 to September 1929 (no winter records), October 1929 to
current year. Prior to October 1939, published as "near Montevideo." Monthly discharge only for some periods,
published in WSP 1308.

REVISED RECORDS.--WSP 1035: 1919(M). WSP 1085: 1935-36. WSP 1508: 1912, 1925(M), 1929(M).

GAGE.--Water-stage recorder. Datum of gage is 909.12 £t (277.100 m) National fGeodetic Vertical Datum of 1929.
July 22, 1909, to Feb. 4, 1932, nonrecording gage at bridge 600 ft (183 m) downstream at present datum. Feb.
5, 1932, to Nov. 26, 1934, nonrecording gage at bridge 100 £t (30 m) downstream at present datum.

REMARKS.--Records good except those for winter period, which are fair. Flow regulated by Big Stone Lake since Apr.
17, 1937, Lac qui Parle since January 1938, and Marsh Lake since Wov. 1, 1939.

AVERAGE DISCHARGE.--61 years (water years 1910-17, 1 30 82) g rt3/s (19.20 m3/s), 491,200 acre-ft/yr (606
hm3/yr); median of yearly mean discharges, 547 ft (15.5 m3/s), 396,000 acre-ft/yr (488 hm3/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 35,100 ££3/s (994 m3/s) Apr. 12, 1969, gage height, 21.68 ft
(6.608 m), from high-water mark; no flow for several days in 1933-34, 1936.

EXTREMES FOR CURRENT YEAR.-=Maximum digcharge, 4,270 £t3/s (121 m3/s) Apr. 11, 12, gage height, 12.28 £t (3.743 m);
minimum discharge, 34 £t3/s (0.96 m3/s) Sept. 9, 17, 19, result of regulation minimum gage height, 1.17 ft
(0.357 m) Sept. 19, 20.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1981 TO SEPTEMBRER 1982
MEAN VALUES

DAY oCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
1 59 326 165 150 87 315 2140 2080 1040 357 312 68

2 59 335 180 145 87 305 2800 2060 1280 243 304 65

3 66 433 185 145 87 300 3340 1960 1280 185 214 62

I 78 uh7 190 145 87 290 3610 1370 946 175 174 63

5 64 by9 190 145 87 285 3790 1190 872 171 168 67

6 60 449 195 140 87 280 3900 1280 887 185 166 66

7 60 4ys 195 140 87 225 4020 1300 863 185 163 64

8 61 hyy 195 140 87 175 4110 1300 893 170 158 54

9 65 443 195 120 87 150 4170 1290 897 180 155 34
10 91 356 195 87 87 165 4240 1270 928 326 154 50
11 91 241 195 87 87 150 4250 962 939 370 154 39
12 93 225 220 87 87 165 4260 917 953 379 155 55
13 111 223 220 87 87 160 4230 1000 938 486 106 46
14 108 160 220 87 87 195 4210 1270 929 546 82 Ly
15 94 138 215 87 87 180 4180 1330 768 640 81 50
16 93 134 215 87 87 130 4130 1340 739 676 78 43
17 130 134 215 87 120 115 4070 1340 817 676 76 36
18 180 134 210 87 205 130 4010 1360 835 654 76 35
19 181 133 210 87 285 210 3930 1410 776 654 73 35
20 310 129 210 87 340 375 3660 1640 47 651 70 36
21 350 124 205 87 350 405 2560 1690 738 674 70 46
22 350 136 205 87 357 420 2550 1690 725 595 72 60
23 362 140 205 87 340 435 2550 1690 702 352 72 61
24 352 136 205 87 320 455 2520 1650 515. 330 72 67
25 350 136 165 87 320 480 2500 1210 455 326 68 171
26 348 135 155 87 320 556 2470 897 443 330 68 217
27 362 130 155 87 320 701 2350 867 439 322 Th 218
28 370 120 150 87 315 743 2260 1000 436 320 72 202
29 344 130 150 87 _— 794 2140 1030 411 316 78 211
30 334 125 150 87 _— 1030 2100 1020 394 314 T4 193
31 330 — 150 87 _— 1480 - 1030 _— 314 68 —_—
TOTAL 5906 7090 5910 3184 4984 11799 101050 41443 23585 12102 3707 2458
MEAN 191 236 191 103 178 381 3368 1337 786 390 120 81.9
MAX 370 4ig 220 150 357 1480 4260 2080 1280 676 312 218
MIN 59 120 150 87 87 115 2100 867 394 170 68 34
AC-FT 11710 14060 11720 6320 9890 23400 200400 82200 46780 24000 7350 4880

CAL YR 1981 TOTAL 118458 MEAN 325 MAX 2060 MIN 59 AC-FT 235000
WTR YR 1982 TOTAL 223218 MEAN 612 MAX 4260 MIN 34 AC-FT 442800
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4143636096095402 DILLON-SYLTIE IMPOUNDMENT INLET NEAR PORTER, MN

LOCATION.--Lat 44°36'05", long 96°10'22", in NWiNW# sec.16, T.113 N., R.44 W., Lincoln County, Hydrologic Unit
07020004, 0.15 mi (0.24 km) downstream of bridge on County Highway 7, 2.2 mi (3.5 km) south of Porter.

DRAINAGE AREA.--4.78 mi? (12.37 kn?).

WATER-DISCHARGE RECORDS
PERIOD OF RECORD.--January 1980 to current year.
GAGE.--Water-stage recorder and crest-stage gage.

REMARKS.--Water-stage recorder operated only during open-water period. Records good except those for Mar. 1 to May
13, 1980, Feb. 24 to Mar. 20, 1981, and Feb. 25 to Mar. 30, 1982, which are poor.

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 193 £83/s (5.47 m3/s) June 5, 1980, gage height, 30.73 £t (9.367
m); no flow on many days each year.

EXTREMES FOR CURRENT PERIOD.--January to September 1980: Maximum discharge during period, 193 ft3/s (5.47 m3/s)
June 5, zage helght, 30.73 £t (9.367 m); no flow on many days.

Water year 1981: Maximum discharge, 12 £t3/s (0.34 m3/s) July 24, mage height, 29.53 £t (9.001 m); no flow
on many days.

Water year 1982: Maximum discharge, 37 r£3/s (1.05 m3/s) Mar. 30, gage height, 29.97 ft (9.135 m); no flow
on many days.

DISCHARGE, IN CUBIC FEET PRR SECOND, WATER YEAR OCTOBER 1979 TO SEPTRMBER 1980
MEAN VALUES

DAY 0CT NOV DEC JAN FE3 MAR APR MAY JUN JuL AUG SEP
1 .00 .00 .00 .30 .00 .00 .05 .02 .00

2 .00 .00 .00 .20 .00 .00 .00 1.5 .00

3 .00 .00 .00 .07 .00 .00 .00 .07 .00

4 .00 .00 .00 .05 .00 .30 .30 .00 .00

5 .00 .00 .00 .04 .00 57 .37 .00 .00

6 .00 .00 .00 .03 .00 5.7 .07 .00 .00

7 .00 .00 .00 .02 .00 19 .00 .00 .00

8 .00 .00 .00 .20 .00 3.4 .00 .00 .00

9 .00 .00 .00 .20 .02 1.4 .00 .00 .00
10 .00 .00 .00 .50 .05 .80 .00 .00 .00
11 .00 .00 .00 .40 .05 49 .00 .00 .00
12 .00 .00 .02 .20 .12 .29 .00 .00 .00
13 .00 .00 .02 .10 .06 .25 .00 .00 .00
14 .00 .00 .02 .03 .15 .20 .00 .00 .00
15 .00 .00 5.0 .00 .05 .08 .00 .00 .00
16 .00 .00 30 .00 .00 .00 .33 .07 .00
17 .00 .00 13 .00 .03 .00 .10 1.1 .00
18 .00 .00 4.0 .00 .38 .21 .00 WAU1 .00
19 .00 .00 21 .00 .50 .06 .00 .20 .00
20 .00 .00 3.5 .00 .21 .00 .00 .20 .00
21 .00 .00 1.7 .00 .03 .00 .00 .00 .00
22 .00 .00 1.0 .00 .00 .00 .00 .00 .00
23 .00 .00 .50 .00 .00 .00 .00 .00 .00
24 .00 .00 .40 .00 .00 .65 .00 | .00 .00
25 .00 .00 .30 .00 .00 3.2 .00 .00 .00
26 .00 .00 .30 .00 .00 .93 .00 .00 .00
27 .00 .00 .20 .00 .00 1.1 .00 .00 .00
28 .00 .00 .20 .00 .00 .70 .00 .00 .00
29 .00 .00 1.5 .00 .00 .33 .00 .00 .00
30 .00 - .50 .00 .00 .14 .00 .00 .00
31 .00 — 4o — .00 _— .00 .00 —_—
TOTAL .00 .00 83.56 2.34 1.65 96.23 1.22 3.57 .00
MEAN .000 .000 2.70 .078 .053 3.21 .039 .12 .000
MAX .00 .00 30 .50 .50 57 .37 1.5 .00
MIN .00 .00 .00 .00 .00 .00 .00 .00 .00

AC-FT .00 .00 166 4.6 3.3 191 2.4 7.1 .00
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443636096095402 DNILLON-SYLDLE IMPOUNDMENT INLET NEAR PORIER, MN--Continued

DISCHARSIE, IN CUBIC FEET PER SECOND, WATER YTAR OCTOBER 1980 TO SEPTEYBER 1981
MEAN VALUES

DAY folviiy NOV DZC JAN o] MAR APR MAY JUN JUL AUG SEP
1 .00 .00 .00 .00 .00 .02 3.1 27 .00 .00 .00 .00
2 .00 .00 .00 .00 .00 .02 2.2 .23 .00 .00 .00 .00
3 .00 .00 .00 .00 .00 .02 1.7 .25 .00 .00 .00 .00
4 .00 .00 .00 .00 .00 .02 1.7 .35 .00 .00 .00 .00
5 .00 .00 .00 .00 .00 .02 1.7 W41 .00 .00 .00 .00
6 .00 .00 .00 .00 .00 .02 1.4 .27 .00 .00 .00 .00
7 .00 .00 .00 .00 .00 .02 1.1 .17 .00 .00 .00 .00
8 .00 .00 .00 .00 .00 .02 87 .07 .00 .00 .00 .00
9 .00 .00 .00 .00 .00 .04 .81 .00 .00 .00 .00 .00
10 .00 .00 .00 .00 .00 L0h .76 .00 .00 .00 .00 .00
11 .00 .00 .00 .00 .00 .10 .65 .00 .00 .00 .00 .00
12 .00 .00 .00 .00 .00 .10 .70 .00 .00 .00 .00 .00
13 .00 .00 .00 .00 .00 .10 .81 .00 .00 .00 .00 .00
14 .00 .00 .00 .00 .00 .10 .87 .00 .05 .00 .00 .00
15 .00 .00 .00 .00 .00 .10 .81 .00 1.2 .00 .00 .00
16 .00 .00 .00 .00 .00 .10 .50 .00 .76 .00 .00 .00
17 .00 .00 .00 .00 .00 .10 .50 .00 .07 .00 .00 .00
13 .00 .00 .00 .00 .00 .10 'S .00 .02 L00 .00 .00
19 .00 .00 .00 .00 .00 .10 .37 .00 .00 .00 .00 .00
20 .00 .00 .00 .00 .00 .10 .33 .00 .00 .00 .00 .00
21 .00 .00 .00 .00 .00 .10 46 .00 .00 .00 .00 .00
22 .00 .00 .00 .00 .00 .10 .55 .00 .00 .00 .00 .00
23 .00 .00 .00 .00 .00 .10 .69 .00 .00 .21 .00 .00
24 .00 .00 .00 .00 .01 .10 .51 .00 .00 6.0 .00 .00
25 .00 .00 .00 .00 .01 .10 .0l .00 .00 1.9 .00 .00
26 .00 .00 .00 .00 .01 .20 .00 .00 .00 .33 .00 .00
27 .00 .00 .00 .00 .01 .20 .00 .00 .00 .00 .00 .00
28 .00 .00 .00 .00 01 .20 .00 .00 .00 .00 .00 .00
29 .00 .00 .00 .00 —_— 7.1 .00 .00 .00 .00 .00 .00
30 .00 .00 .00 .00 —— h.5 .19 .00 .00 .00 .00 .00
31 .00 -— .00 .00 — 3.2 ——— .00 —_— .00 .00 —
TOTAL .00 .00 .00 .00 .05 17.14 23.73 2.02 2.10 8.u4 .00 .00
MEAN .000 .000 .000 .000 .002 .55 .79 .065 .070 .27 .000 .000
VAKX .00 .00 .00 .00 .01 7.1 3.1 W41 1.2 6.0 .00 .00
MIN .00 .00 .00 .00 .00 .02 .00 .00 .00 .00 .00 .00
AC-%TD .00 .00 .00 .00 .10 34 u7 4,0 4,2 17 .00 .00
CAL YR 1980 TOTAL 188.57 MEAN .52  MAX 57 MIN .00 AC-RT 374

JTR YR 1981 TOTAL 53.48 MEAN .15 MAX 7.1 MIN .00 AC~-FT 106
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DISCHARGE, IN CUBIC FEET Pel SECOND, WATER Yiad OCTOBER 1981 TO SEPIREM3ER 1982

MEAN VALUES

DAY oCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
1 .00 .00 .00 .00 .00 .35 boh .71 .80 .00 .00 .00

2 .00 .00 .00 .00 .00 1.5 4.1 .63 ) .00 .00 .00

3 .00 .00 .00 .00 .00 1.9 4.3 57 .23 .00 .00 .00

4 .00 .00 .00 .00 .00 1.5 2.0 .50 .13 .00 .00 .00

5 .00 .00 .00 .00 .00 1.2 1.7 .43 .05 .00 .00 .00

6 .00 .00 .00 .00 .00 1.1 1.3 .39 .14 .00 .00 .00

7 .00 .00 .00 .00 .00 1.0 1.4 .33 .29 1.9 .00 .00

8 .00 .00 .00 .00 .00 1.0 1.4 .28 .23 .76 .00 .00

9 .00 .00 .00 .00 .00 1.0 1.7 .25 .15 .38 .00 .00
10 .00 .00 .00 .00 .00 1.3 2.0 .32 .20 1.1 .00 .00
11 .00 .00 .00 .00 .00 2.0 2.6 .56 .11 .34 .00 .00
12 .00 .00 .00 .00 .00 2.6 3.8 .64 .04 .13 .00 .00
13 .00 .00 .00 .00 .00 4.5 3.0 1.3 .00 .01 .00 .00
14 .00 .00 .00 .00 .00 10 2.5 1.3 .00 .00 .00 .00
15 .00 .00 .00 .00 .00 11 2.4 1.7 .00 .14 .00 .00
16 .00 .00 .00 .00 .00 9.0 2.6 1.3 .00 .30 .00 .00
17 .00 .00 .00 .00 .00 7.5 2.5 .90 .00 .15 .00 .00
18 .00 .00 .00 .00 .00 5.0 1.8 LT4 .00 .01 .00 .00
19 .00 .00 .00 .00 .00 3.5 1.6 .69 .00 .00 .00 .00
20 .00 .00 .00 .00 .00 1.9 1.9 48 .00 .00 .00 .00
21 .00 .00 .00 .00 .00 1.3 2.4 .39 .00 .00 .00 .00
22 .00 .00 .00 .00 .00 1.1 1.9 .37 .00 .00 .00 .00
23 .00 .00 .00 .00 .00 1.8 1.6 .31 .00 .00 .00 .00
24 .00 .00 .00 .00 .00 2.5 1.3 .2h .00 .00 .00 .00
25 .00 —— .00 .00 .03 4.0 1.1 .23 .00 .15 .00 .00
26 .00 —— .00 .00 .05 3.5 1.0 .34 .00 .01 .00 .00
27 .00 ~—- .00 .00 .10 3.0 .87 .56 .00 .00 .00 .00
28 .00 ——— .00 .00 .13 2.5 .76 .55 .00 .00 .00 .00
29 .00 ~——= .00 .00 — 13 W74 .39 .00 .00 .00 .00
30 .00 ——— .00 .00 e 21 .71 .34 .00 .00 .00 .00
31 .00 —— .00 .00 —— 6.0 ~—— .85 - .00 .00 —_—
TOTAL .00 —— .00 .00 .31 129.55 61.38 18.59 2.77 5.88 .00 .00
MEAN .000 —-—— .000 .000 011 4.18 2.05 .60 092 .19 .000 000
MAX .00 —-— .00 .00 .13 21 4.4 1.7 .80 1.9 .00 .00
MIN .00 e .00 .00 .00 .35 .71 .23 .00 .00 .00 .00
AC-FT .00 —-— .00 .00 .6 257 122 37 5.5 12 .00 .00
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443636096095402 DILLON-SY[/IE IMPOUNDMENT INLET NEAR PORTER, MN--Continued
PERIOD OF RECORD.--Water years 1980 to current year.
REMARKS.--Letter K indlcates non-ideal colony count.

Letter E indicates estimated value.

WATER QUALITY DATA, WATER YEAR MARCH TO SEPTEMBER 1982

SPE- BARO- OXYGEN, COLI-
SPE- CIFLC METRIC DIS- FORM,
3TREAM-  CIFIC CON- P PRE S- SOLVED  FECAL,
FLOW, CON- DU PH LAB SURE OXYGEN, ( PER- 0.7
INSTAN-  DUCT- ANCE (STAND- (STAND- (MM TEMPER- DIS- CENT UM-MF
TIME  TANEOUS  ANCE LAB ARD ARD oF ATURE SOLVED  SATUR- (COLS./
DATE (CFS) (UMHOS) (UMHOS) UNITS) UNITS) HG) (DEG C) (MG/L) ATION) 100 ML)
(00061) (00095) (90095) (00400) (00403) (00025) (00010) (00300) (00301) (31625)
MAR
05... 1030 .10 991 - 7.4 - E730 ) 10.0 - _—
17... 1100 7.6 828 - 7.8 -- 733 .5 12.8 93 --
254, 1515 E2.5 985 - - - E725 1.0 12.4 - -
31... 1130 6.2 854 900 - 8.1 731 3.5 11.5 91 X8
APR
0l... 1100 L.y 951 - — - 733 4.5 11.1 89 -
02... 1130 4.1 1010 - — - 711 6.5 9.5 83 -
14,.. 1416 2.4 1060 1010 - 8.1 E730 1.5 14.1 - -
MAY
25,44 0850 .20 1146 1150 - 8.1 E730 13.5 5.8 -— 1500
JUN
104, 1015 .60 - - -- - - - - - -
STREP- HARD- ALKA-
TOCOCCT NESS MAGNE- SODIUM  POTAS-  BICAR- LINITY, ALKA-
FECAL,  HARD-  NONCAR- CALCIUM SIUM, SODIUM, AD- SIUM, BONATE CARBON- LINITY
KF AGAR  NESS BONATE DIS- DIS- DIS- SORP- DIS-  IT-FLD ATE LAB
(COLS. (MG/L (MG/L SOLVED  SOLVED SOLVED TION SOLVED (MG/L  IT-FLD (MG /L
PER AS AS (MG/L (MG/L (MG/L RATIO (MG/L AS (MG/L - AS
DATE 100 ML) CAC03) CACO03) AS CA)  AS MQ) AS NA) AS X) HCO3) CACO03) CACO3)
(31673) (00900) (95902) (00915) (00925) (00930) (00931) (00935) (99440) (99430) (90410)
MAR
0544, - - - - - - - — - —_— -
1744 - - - - - —-— - - 263 215 -
25... - - - - -— - - - - - -
31... 1600 §77 240 115 46 17 .3 4.3 - - 240
APR
0l... - - - - — - — —-— - - -
02.4. - - - - - —— - _— - —— -
14,... - 563 300 138 53 19 .l b.3 - - 260
MAY
25.. 820 601 290 150 55 20 N 3.6 - - 309
JUN
10... - — - - - - - - - _ -
SOLIDS, SOLIDS, NITRO-  NITRO- SEDI-
CHLO- FLUO-  SILICA, RESIDUE SUM OF GEN, GEN, AM- MENT,
SULFATE  RIDE, RIDE, DIS- AT 180 CONSTI- NO2+NO3 MONIA +  PHOS- SEDI- DIS-
DIS- DIS- DIS- SOLVED  DEG, C TUENTS, DIS-  ORGANIC PHORUS, MENT, CHARGE,
SOLVED  SOLVED  SOLVED  (MG/L DIS- DIS- SOLVED  TOTAL TOTAL SUS- SUS-
(MG /L (MG/L (MG/L AS SOLVED  SOLVED  (MG/L (MG/L | (MG/L PENDED  PENDED
DATE  AS SO4) AS CL) AS F) S102) (MG/L) (MG/L) AS N) AS N) ' AS P) (MG/L) (T/DAY)
(00945) (00940) (00950) (00955) (70300) (70301) (00631) (00625)) (00665) (80154) (80155)
MAR ‘
05... - - - —_— _— - _— — p— - -
1740 - _— - - - - - - - 0 .00
25... - - - - - - _— - - 12 -
31... 300 5.5 .3 18 698 650 1.8 <.10 .100 10 .17
APR
0l... - —_ —_— - - - —_— - - 9 .11
02... - - - - _— - - - _— 12 .13
14,.. 340 5.6 .3 16 817 732 .60 .50 .060 50 .32
MAY
25... 370 5.0 W4 12 968 801 <.10 40 .050 6l .03
JUN
10... - - —-= - — - - - - 79 .13
SED. BED BED BED BED BED BED i BED BED
suse. MAT. MAT, MAT. MAT. MAT. MAT., | MAT. MAT.
SIEVE FALL FALL FALL FALL FALL SIEVE | SIEVE SIEVE
DIAM. DIAM. DIAM. DIAM. DIAM. DIAM. DIAM. | DIAM. DIAM.
% FINER % FINER % FINER % FINER % WINER % FINER % FINER % FINER % FINER
THAN THAN THAN THAN THAN THAN THAN THAN THAN
DATE .062 MM .004 MM ,062 MM ,125 MM .250 MM ,500 MM 1.00 MM 2.00 MM 4.00 MM
(70331) (80157) (80158) (80159) (80160) (80161) (80168) (80169) (80170)
MAR ]
31... 73 39 72 76 86 94 97, 99 100
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LOCATION.--Lat 44°36'36", long 96°09'54", in center of sec.9, T.113 N., R.U4 W., Lincoln County, Hydrologic Unit
07020004, 0.5 mi (0.8 km) east of County Highway 7, 1.6 mi (2.6 km) south of Porter, MN.

DRAINAGE AREA.--4.8 mi2 (12.4 km?).
WATER-DISCHARGE RECORDS
PERIOD OF RECORD.--May to November 1980, March to September 1981, March to September 1982,
GAGE.--Water-stage recorder and crest-stage gage.
REMARKS.--Water-stage recorder operated only during open-water period. Records good. Artificial lake with
conecrete box drop structure into 36-inch corrugated metal culvert through earthen dam. Point of zero flow at

outlet, gage height, 17.49 ft.

EXTREMES FOR PERIOD OF RECORD.--Maximum gage height, 18.66 ft (5.688 m) June 5, 1980; minimum recorded, 16.20 ft
(4.938 m) Nov. 3, 1980.

EXTREMES FOR CURRENT PERIOD.--May to September 1980: Maximum gage height during period, 18.66 ft (5.688 m) June 5;
minimum, 16.60 ft (5.060 m) Sept. 30.

October to November 1980, March to September 1981: Maximum gage height during period, 18.03 ft (5.496 m)
Mar. 30; minimum 16.20 ft (4.938 m) Nov. 3.

March to September 1982: Maximum gage height during period, 18.50 ft (5.639 m) Mar. 30; minimum, 16.73 f¢t
(5.099 m) Sept. 28.

MONTHEND GAGE HEIGHT, IN FEET, MAY TO SEPTEMBER 1980
May 31 eoevvnceensess 17.U3 JUly 31 cevevececeness L7429 Septe 30 seencsonssssse 16,61

June 30 seeveeesscenns 17.83 AUZ. 31 covscecscasvees 17416

MONTHEND GAGE HEIGHT, IN FEET, OCTOBER 1980, MARCH TO SEPTEMBER 1981

0cte 31 eeevnnssaeasnas 16.24 Feb. 29 veeveonsnsaons === June 30 <uicecessevssss 17.00
Nove 30 eescensncsnooa === Mar, 31 cessssessesses 18.00 July 31 seevesscsceess 17.33
Dece 31 ecoveerescvenes =——— APr. 30 sevesecsnenase 17.71 Aug. 31 tececnrvncesss 16,89
Jan. 31 ceeveecisrenes =—— May 31 ceecvesnncesss 1T7.19 Septe 30 sevessencncees 16435

MONTHEND GAGE HEIGHT, IN FEET, MARCH TO SEPTEMBER 1982

Mar. 31 18.24 June 30 ceiecesseveass LT.HU2 AUZ:e 3] seaasssanences 17,04
Apr. 30 17.76 JULY 31 ceesvncnseseas 17.62 Septe 30 vecevassosaces 16.82
May 31 17.81
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443636096095400 DILLON-SYLTE IMPOUNDMENT NEAR PORTER, MN--Continued
PERIOD OF RECORD.--Water years 1980 to current year.

REMARKS.--Letter E indicates estimated value.

WATER QUALITY DATA, WATER YEAR FEBRUARY TO SEPTEMBER 1982

SPE- BARO-
SPE- CIFIC METRIC
CIFIC CON- PH PRES-
SAM- RESER-  CON- DUCT- PH LAB SURE
PLING VOIR DUCT- ANCE (STAND-  (STAND- (MM
TIME DEPTH DEPTH ANCE LAB ARD ARD OF
DATE (FEET) (FEET) (UMHOS) (UMHOS) UNITS)  UNITS) HG)
(00003) (72025) (00095) (90095) (00400) (0040O3) (00025)
MAR
05440 1130 - 12 - 990 - 7.7 -
APR
21... 0950 12.0 12 962 - - - E730
MAY
25... 1100 - 13 1030 - - - -
JUL
0T7.ee 1150 3.00 - 961 - - - 735
2244, 1315 12.7 - 947 - - -- 738
AUG
Ob... 1110 6.00 13 903 874 - 8.3 732
19... 0935 12.0 13 900 - - - ET30
31... 1145 12.0 - 873 866 - 8.6 729
SEP
15... 1000 6.00 13 851 - 8.3 - 737
29... 0954 3.00 - 870 867 - 8.0 723
SOLIDS,
TRANS- MAGNE-  CHLO-  SILICA, RESIDUE NITRO-
PAR- HARD-  CALCIUM SIUM, RIDE, DIS- AT 180 GEN,
ENCY NESS DIS- DIS- DIS- SOLVED DEG. C NO2+NO3
(SECCHI  (MG/L SOLVED  SOLVED  SOLVED  (MG/L DIS- TOTAL
DISK) AS (MG/L (MG/L (MG/L AS SOLVED  (MG/L
DATE (M) CACO3) AS CA) AS MG) AS CL)  SIO2) (MG/L)  AS N)
: (00078) (00900) (00915) (00925) (00940) (00955) (70300) (00630)
MAR
05... 1.40 545 121 59 7.5 16 771 -
APR
2l... 1.40 - - - - -— - .38
MAY
25440 .92 - - - - - -- <.10
JUL
074¢us .82 - - - - -- - -
2244, 1.89 - - - - - - -
AUG
Ob... 1.19 438 88 53 4.7 10 760 <.10
19... .70 - - - - - - <.10
31... 1.77 iyt 85 57 4.8 6.6 624 -
SEP
15... 1.01 - - - - - - -
29... .70 421 81 53 5.9 5.1 662 -
NITRO-  NITRO-  NITRO- PHOS-  CHLOR-A
NITRO- GEN, GEN,AM- GEN,AM- PHOS-  PHORUS,' PHYTO-
GEN, AMMONIA MONIA + MONIA + PHOS-  PHORUS, ORTHO,| PLANK-
AMMONIA DIS- ORGANIC ORGANIC PHORUS, DIS- DIS- | TON
TOTAL SOLVED  TOTAL DIS. TOTAL SOLVED SOLVED  CHROMO
(MG/L (MG/L (MG/L (MG/L, (MG/L (MG/L  (MG/L FLUOROM
DATE AS N) AS N) AS N) AS N) AS P) AS P) AS P) (UG/L)
(00610) (00608) (00625) (00623) (00665) (00666) (00671) (70953)
MAR
05... - .290 - 1.6 .180 .120 <150 -
APR
21... .060 - .54 - .020 - - 12.5
MAY
25... .260 - .80 - .040 - - 24,0
JUL |
074vas - .250 - 1.1 .090 .030 .00 22.0
22... - - - -_— .070 - - -
AUG
Ob... .200 .060 .80 1.3 .050 .050 060  22.0
19... .050 - 2.70 - .120 - - -
31... - .050 - .50 .060 .020 <.010 15.0
SEP
15... - - - - .080 - - -
29... - .040 - 1.3 .080 .040 <.010 24,0

TEMPER-
ATURE,
AIR
(DEG C)
(00020)

NO2+NO3
DIS-
SOLVED
(MG/L
AS N)
(00631)

CHLOR-B
PHYTO-
PLANK-

TON

CHROMO

FLUOROM
(UG/L)

(70954)

<.100
<.100
<.100

<.100
<.100

<.100
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4143636096095400 DILLON-SYLTE IMPOUNDMENT NEAR PORTER, MN--Continued

WATER QUALITY DATA, WATER YEAR FEBRUARY TO SEPTEMBER 1982

SOLIDS, NITRO- NITRO- NITRO- PHOS-  ARSENIC BARIUM, BERYL- CADMIUM CHRO-
VOLA- GEN, GEN,NH4 GEN,NH4 PHORUS, TOTAL RECOV., LIUM, RECOV,  MIUM,
TILE IN NO2+NO3 TOTAL  + ORG. TOTAL IN BOT- FM BOT- RECOV. FM BOT- RECOV.
BOTTOM TOT. IN IN BOT. TOT IN 1IN BOT. TOM MA- TOM MA- FM BOT- TOM MA- FM BOT-
MA- BOT MAT MAT.  BOT MAT MAT. TERIAL  TERIAL TOM MA- TERIAL TOM MA-
TIME TERIAL  (MG/KG (MG/KG (Ma/KG  (MG/KG (ue/a (UG/G TERIAL  (UG/G TERIAL
DATE (MG/KG)  AS N) AS N) AS N) AS P) AS AS)  AS BA) (Ua/G)  AS CD) (UG/G)
(00496) (00633) (00611) (00626) (00668) (01003) (01008) (0l013) (01028) (01029)
JUL
07.v. 1150 169000 9.0 110 63000 540 <1 140 <1 2 <1
COPPER,  IRON, LEAD, MANGA- MERCURY NICKEL, ZINC, CARBON, CARBON, CYANIDE
RECOV. RECOV. RECOV. NESE, RECOV. RECOV. RECOV. ORGANIC  INOR- TOTAL
FM BOT~ FM BOT- FM BOT- RECOV. FM BOT- FM BOT- FM BOT- TOT. IN GANIC, IN BOT-
TOM MA- TOM MA- TOM MA- FM BOT- TOM MA- TOM MA- TOM MA-  BOTTOM TOT IN  TOM MA-
TERIAL TERIAL TERIAL TOM MA~ TERIAL TERIAL TERIAL MAT.,  BOT MAT TERIAL
(ua/c (va/G (ug/a TERIAL  (UG/G (UG/G (va/G (G/KG (G/KG (uase
DATE AS CU) AS FE) AS PB) (UG/@)  AS HG) AS NI) AS ZN) AS C) AS ©) AS CN)
(olo43) (01170) (01052) (01053) (71921) (01068) (01093) (00687) (00686) (00721)
JUL
07ese 25 11000 30 1100 .01 30 64 40 18 el
OXYGEN,
SPE~ DIS-
CIFIC SOLVED
SAM- CON- OXYGEN,  (PER-
PLING DUCT-  TEMPER- DIS- CENT
TIME DEPTH ANCE ATURE SOLVED  SATUR-~
DATE (FEET) (UMHOS) (DEG C) (MG/L)  ATION)
(00003) (00095) (00010) (00300) (00301)
FEB
12... 1433 3.00 - 3.0 5.0 -
12... 1435 6.00 - 4,0 h.9 -
12... 1438 9.00 - 4,0 5.0 -
12... 1440 10.0 - 4,5 5.7 -
12... 1443 11.0 - 5.0 6.4 -
12... 1445 11.5 - 5.0 6.1 -
MAR
05... 1133 2.10 790 .5 9.1 -
05,44 1136 4,00 897 1.0 8.0 -
05... 1139 6.00 1200 2.0 5.8 -
05... 1142 8.00 1300 3.5 4.2 -
05¢4e 1145 10.0 1310 3.5 4.1 -
05400 1148 11.5 1320 3.5 4,0 -
APR
21... 0940 .50 956 8.5 11.7 -
21l... 0943 3.50 956 8.0 11.8 -
21... 0945 6.50 958 8.2 11.9 -
2l... 0948 9.50 959 8.0 11.8 -
21... 0950 12.0 962 8.0 11.1 -
MAY
25... 1045 .50 1020 16.5 7.0 -
25... 1048 3.00 1030 16.5 7.0 -
25,4 1050 6.00 1030 16.5 7.0 -—
25... 1051 9.00 1030 16.0 6.4 -
25... 1053 12.0 1040 15.5 2.1 -
25... 1058 13.0 1040 15.5 1.1 -
25... 1100 -— 1030 16.3 -— -
JUN
10... 1000 .50 1010 17.0 9.3 99
10... 1003 3.00 1010 17.0 9.3 99
10... 1005 6.00 1010 17.0 9.2 98
10... 1008 9.00 1010 17.0 9.2 98
10... 1010 12.0 1010 17.0 9.1 97
23... 1450 .50 991 21.0 9.8 -
23... 1453 3.00 992 21.0 9.8 -
23... 1455 6.00 992 20.5 9.8 -—
23... 1458 9.00 1000 20.0 7.9 -
23440 1500 11.0 1000 19.0 4.0 -
23... 1503 12.0 1010 18.0 1.2 -
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DILLON-SYLTE IMPOUNDMENT NEAR PORTER, MN

WATER QUALITY DATA, WATER YEAR FEBRUARY TO SEPTEMBER 1982

TIME
DATE
JUL
07... 1148
07¢es 1150
07« 1153
07vae 1156
07.ss 1158
2244 1300
22... 1303
22... 1306
22... 1309
2244 1312
2244 1315
AUG

04,.. 1105
Oh... 1108
0b... 1110
ob4... 1113
o4, .. 1115
19... 0925
19... 0928
19... 0930

19... 0933
19... 0935
31... 1135
31... 1138
31... 1140
31l... 1143
31... 1145
SEP
15... 0955
15... 0958
15... 1000
15... 1005
15... 1008
29... 0950
29... 0954
29... 0956
29... 0958

29... 1000

BED BED
MAT. MAT.
FALL FALL

DIAM. DIAM.
% FINER % FINER
THAN THAN
DATE .004 MM .062 MM

(80157) (80158)
MAR
05... 42 67
JUL
07... 69 99

SAM~
PLING
DEPTH
(PEET)

(00003)

.50
3.00
6.00
9.00

12.0

.50
3.00
6.00
9.00

12.0
12.7

BED
MAT.
FALL
DIAM,
% FINER
THAN
.125 MM
(80159)

71
99

SPE-
CIFIC
CON=-
DUCT-
ANCE
(UMHOS)
(00095)

956
961
964
965
966
893
894
900
916
943
947

900
903
903
906
907
900
880
870
900
900
860

861
861
873

852

870

BED
MAT.
FALL

DIAM.

% FINER
THAN

.250 MM

(80160)

83
99

TEMPER-
ATURE
(DEG C)
(00010)

23.0
23.0
23.0
23.0
23.0
28.0
27.5
26.5
25.5
22.0
21.5

25.5
25.0
25.0
25.0
24.5
24.0
24.0
2h.0
22.0
21.0
21.0
20.5
20.5
20.5
20.0

16.0
16.0
16.0
16.0
16.0
16.5
16.4
16.5
16.5
16.5

BED
MAT.
FALL
DIAM.
% FINER
THAN
.500 MM
(80161)

90
100

OXYGEN,
DIS-
SOLVED
(MG /L)
(00300)

. . o .

30\ 3 3~~~
. s e

O FEEONONOV
e s & s s s s ° s s s v s .

-

Ll e N e FUTOWO NN OETIVID N O N VIV WUi O ~IT11—

NN~ ONO\OVONOY ) OO €O O 0

R

BED
MAT.
SIRVE
DIAM.
% FINER
THAN
1.00 MM
(80168)

94

OXYGEN,
NIS-
SOLVED
(PER-
CENT
SATUR-
ATION)
(00301)

BED

MAT .
SIEVE
DIAM.
% FINER

THAN
2,00 MM
(80169)

97

BED
MAT.
SIEVE
DIAM.
% FINER
THAN
4,00 MM
(80170)

100
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DILLON-SYLTE IMPOUNDMENT NEAR PORTER, MN--Continued

PHYTOPLANKTON ANALYSES, OCTOBER 1981 TO SEPTEMBER 1982

DATE
TIME

TOTAL CELLS/ML

DIVERSITY: DIVISION
.CLASS
. .ORDER
.o o FAMILY
+ o+ +GENUS

ORGANISM

BACILLARIOPHYTA (DIATOMS)
.BACILLARIOPHYCEAE
. .ACHNANTHALES

«+ ACHNANTHACEAE
+++.COCCONEIS

. .BACILLARIALES

.« JNITZSCHIACEAE

v oo oNITZSCHIA

. +EUPODISCALES
«+.COSCINODISCACEAE
+«..CYCLOTELLA
.+..MELOSIRA

. .FRAGILARIALES

++ . FRAGILARIACEAE
++++ASTERIONELLA
«++ . SYNEDRA

. .NAVICULALES
«+.NAVICULACEAE

+++ .NAVICULA

CHLOROPHYTA (GREEN ALGAE)
«CHLOROPHYCEAE

. .CHLOROCOCCALES

« . .CHLOROCOCCACEAE
++..SCHROEDERIA

<+ .COCCOMYXACEAE
«+. .ELAKATOTHRIX

« . .HYDRODICTYACEAE
+++PEDIASTRUM

.+« MICRACTINIACEAE
«+« . GOLENKINIA

+ . .00CYSTACEAE

« +« ANKISTRODESMUS
+++.CHODATELLA
«++.CLOSTERIOPSIS
... .NEPHROCYTIUM
++..00CYSTIS

e+« .SELENASTRUM

.. .PALMELLACEAE
«++ .SPHAEROCYSTIS
«+ .SCENEDESMACEAE
««++»COELASTRUM
«++CRUCIGENIA
«+.SCENEDESMUS
++« TETRASTRUM

+ «VOLVOCALES

« + .CHLAMYDOMONADACEAE
« «+ »CHLAMYDOMONAS
++ +PHACOTACEAE
.+, PHACOTUS

«+ .VOLVOCACEAE
«++PANDORINA

+« ZYGNEMATALES

+ . .DESMIDIACEAE

« o+ STAURASTRUM

CHRYSOPHYTA
+.CHRYSOPHYCEAE

. «CHROMULINALES

++ .CHRYSOCOCCACEAE
«++.CHRYSOCOCCUS

« .OCHROMONADALES
++ DINOBRYACEAE
««..DINOBRYON

« o+« STENOCALYX

« « s OCHROMONADACEAE
«++ . OCHROMONAS

<+« SYNURACEAE

+ v+ MALLOMONAS

FEB 24,82
1600
3100

2.0

2.0

2.5

2.5

2.6
CELLS PER-
/ML CENT

28 1

1000# 32

83 3

o

150 5

55 2

320 10

APR 22,82
0950
6100

1.4

1.4

1.6

2.5

2.7
CELLS PER-
/ML CENT

480 8

120 2

60

60 1

540 9

60 1

300 5

600 10

540 9

2800# 46

NOTE: # - DOMINANT ORGANISM; EQUAL TO OR GREATER THAN 15%
# - OBSERVED ORGANISM, MAY NOT HAVE BEEN COUNTED; LESS THAN 1/2%

APR

CELLS
/ML

21,82
1415

5700
0.5

[eNeNe Nl
N

PER-
CENT

MAY

1

CELLS
/ML

100
1900

8800

25,82
1100

4000

# 63

[ T B = | o

i

o)
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MINNESOTA RIVER BASIN
443636096095400 DILLON-SYLTE IMPOUNDMENT NEAR PORTER, MN--Continued
PHYTOPLANKTON ANALYSES, OCTOBER 1981 TO SEPTEMBER 1982--Continued

DATE PEB 24,82 APR 22,82 APR 24,82 MAY 25,82
TIME 1600 0950 1415 1100

CELLS PER- CELLS PER- CELLS PER- CELLS PER-
ORGANISM /ML CENT /ML CENT /ML CENT /ML CENT

CRYPTOPHYTA (CRYPTOMONADS)
+CRYPTOPHYCEAR

. .CRYPTOMONADALES

.« .CRYPTOCHRYSIDACEAE

+ ++.CHROOMONAS 97 3 - - ¥ 0 1800 13
«+.CRYPTOMONADACEAE
+++ +CRYPTOMONAS -— - 420 7 * 0 170 1

CYANOPHYTA (BLUE-GREEN ALGAE)

.CYANOPHYCEAE

. .CHROOCOCCALES

.. .CHROOCOCCACEAR

s+« AGMENELLUM - - - - . - -
..« ANACYSTIS - - P, - _— - 590 )
«+«+.GOMPHOSPHAERIA 360 11 - - - - - -
. .NOSTOCALES

.. .NOSTOCACEAE

v+ o APHANIZOMENON - - - - . - — -
..OSCILLATORIALES

++.0SCILLATCRIACEAE

....LYNGBYA 970# 31 == - . - — -
+++.0SCILLATORIA - - -— = - - - -

EUGLENOPHYTA (EUGLENOILDS)
.EUGLENOPHYCEAE

. +EUGLENALES

.+ EUGLENACEAE

+++BUGLENA 28
<.+ LEPOCINCLIS --
+++.PHACUS -
«+...TRACHELOMONAS 28

e
i
i
i
i
1

PYRRHOPHYTA (FIRE ALGAE)
.DINOPHYCEAE
. .DINOKONTAR
.. .CERATIACEAE
«...CERATIOM - - — - — - s 0
.. .PERIDINIACEAE
. .PERIDINIUM _— - — - — . — -

NOTE: # - DOMINANT ORGANISM; EQUAL TC OR GREATER THAN 15%
# — OBSERVED ORGANISM, MAY NOT HAVE BEEN COUNTED; LESS THAN 1/2%



443636096095400

PHYTOPLANKTON ANALYSES, OCTOBER 1981 TO SEPTEMBER 1982

DATE
TIVE

TOTAL CELLS/ML

DIVERSITY: DIVISION
.CLASS
. .ORDER
« . FAMILY
..« .GENUS

ORGANISM

BACILLARIOPHYTA (DIATOMS)
.BACILLARTQOPHYCEAR
. JACHNANTHALES

.« ACHNANTHACEAE

+ ++COCCONEIS
. .BACILLARIALES

« . NITZSCHIACEAE
e+ NITZSCHIA
. .EUPODISCALES
+..COSCINODISCACEAE
... .CYCLOTELLA
«es oMELOSIRA

. .FRAGILARIALES
++ . FRAGILARIACEAR
+ <« ASTERIONELLA
..+ .SYNEDRA
. .NAVICULALES
.« .NAVICULACEAE

.. NAVICULA

CHLOROPHYTA (GREEN ALGAE)
.CHLOROPHYCEAE

+ »CHLOROCOCCALES

« « +CHLOROCOCCACEAE
o o+ « SCHROEDERTA

.. .COCCOMYXACEAE
e+« .ELAKATOTHRIX
.« HYDRODICTYACEAE
«+++.PEDIASTRUM

.« MICRACTINIACEAR
«++.GOLENKINIA

.. .00CYSTACEAE

«++ . ANKISTRODESHMUS
+ ¢+ .CHODATELLA
....CLOSTERIOPSIS
«++ NEPHROCYTIUM
+++.00CYSTIS

.+« .SELENASTRUM
«..PALMELLACEAE
«++ . SPHAEROCYSTIS
«+SCENEDESMACEAE
«++.COELASTRUM
+++»CRUCIGENIA

+ «+ . SCENEDESMUS
«++TETRASTRUM

. .VOLVOCALES

++ +CHLAMYDOMONADACEAE
+«« CHLAMYDOMONAS
.. PHACOTACEAE

« .+« PHACOTUS

.+ .VOLVOCACEAE

« .+« PANDORINA

«« ZYGNEMATALES

+ . .DESMIDIACEAE
«++.STAURASTRUM

CHRYSOPHYTA
«CHRYSOPHYCEAE

. .CHROMULINALES

.+ .CHRYSOCOCCACEAE
+«+ . CHRYSOCOCCUS

. .OCHROMONADALES
.. .DINOBRYACEAE

+ .+« .DINOBRYON

+ o+ o STENOCALYX

« + .OCHROMONADACEAE
««+.OCHROMONAS

.+ «SYNURACEAE

+ o« sMALLOMONAS

MINNESOTA RIVER BASIN

DILLON SYLTE IMPOUNDMENT NEAR PORTER, MN--Continued

JUL 7,82
1150
54000
0.5
0.5
1.7
1.8
2.2
CELLS PER-
/ML CRENT
# 0
¥ 0
o
420 1
1100 2
1100 2
600 1
280 1
* 0
* 0

AUG 14,82
1110
11000
1.1
1.1
2.2
2.3
2.9
CELLS PER-
/ML CENT
* 0
= 0
170 1
* 0
P
140 1
760 7
84 1
0
10 1
84 1
520 5
* 0

NOTE: # - DOMINANT ORGANISM; EQUAL TO OR GREATER THAN 15%
* - OBSERVED ORGANISM, MAY NOT HAVE BEEN COUNTED; LESS THAN 1/2%

AUG 31,82
1230
7200

2.5

2.5

2.9

3.3

3.5
CELLS PER-
/ML CENT

72 1

360 5

220 3

500 7

220 3

560 7

580 8

720 10

40 6

SEP

CELLS
/ML

66
130

29,82
1420

7600

N

15

[N B |



136 MINNESOTA RIVER BASIN
4143636096095400 DILLON-SYLTE IMPOUNDMENT NEAR PORTER, MN—-Continued

PHYTOPLANKTON ANALYSES, OCTOBER 1981 TO SEPTEMBER 1982--Continued

DATE JuL 7,82 AUG 4,82 AUG 31,82 SEP 29,82

TIME 1150 1100 1230 1420
CELLS PER- CELLS PER- CELLS PER- CELLS PER-

ORGANISM /ML CENT /ML CENT /ML CENT /ML CENT

CRYPTOPHYTA (CRYPTOMONADS)

.CRYPTOPHYCEAE

. .CRYPTOMONADALES

««.CRYPTOCHRYSIDACEAE

. +..CHROOMONAS -— - _— - 650 9 -— -

.+ .CRYPTOMONADACEAS

... .CRYPTOMONAS - - # 0 -— - 1500# 20

CYANOPHYTA (BLUE~GREEN ALGAE)
.CYANOPHYCEAE

+ .CHROOCOCCALES
«+.CHROOCOCCACEAE

.o AGMENELLOM 16000# 29 4000# 35 -— - 180 2
v+ «ANACYSTIS 6500 12 1600 14 -—_ - 1500# 20
... .GOMPHOSPHAERIA — - — - — - — -
. .NOSTOCALES

.+ .NOSTOCACEAE

«+. . APHANIZOMENON 250004 46 1700# 15 _— - _— -

. +OSCILLATORIALES

.« OSCILLATORIACEAE

... .LYNGBYA 740
++++0SCILLATORIA 1800

1600 14 1600# 22 1600# 20

W

BUGLENOPHYTA (EUGLENOIDS)
+EUGLENOPHYCEAE

. .BEUGLENALES

.. .BEUGLENACEAE

«+..EUGLENA -
«.+.LEPOCINCLIS -
««..PHACUS -—
++.+.TRACHELOMONAS *

4y

240

(SR
* %
OO
i
o
Wl e

180

PYRRHOPHYTA (FIRE ALGAE)

-DINOPHYCEAE

« «DINOKONTAE

.« .CERATIACEAE

«++.CERATIUM -— - - - 250 3 ® 0
++ .PERIDINIACEAE

«++PERIDINIUM 420 1 170 1 830 11 310 4

NOTE: # - DOMINANT ORGANISM; EQUAL TO OR GREATER THAN 15%
* — OBSERVED ORGANISM, MAY NOT HAVE BEEN COUNTED; LESS THAN 1/2%



MINNESOTA RIVER BASIN : 137
443636096095404 DILLON-SYLTIE IMPOUNDMENT OUTLET NEAR PORTER, MN

LOCATION.--Lat 44°36'36", long 96°209'54", in center of sec.9, T.113 N., R.44 W., Lincoln County, Hydrologic Unit
07020004, 0.5 mi (0.8 km) east of County Highway 7, 1.6 mi (2.6 km) south of Porter.

DRAINAGE AREA.--4.8 mi? (12.4 km?).

WATER-DISCHARGE RECORDS
PERIOD OF RECORD.--January 1980 to current year.
GAGE.--Water-stage recorder and crest-stage gage.

REMARKS.--Water-stage recorder operated only during open~-water period. Records good except those for Mar. 1 to May
13, 1980, and Mar. 1-11, 1982, which are poor.

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 36 ££3/s (1.02 m3/s) June 5, 1980, gage height, 18.66 ft (5.688
m); no flow on many days each year.

EXTREMES FOR CURRENT PERIOD.--January to September 1980: Maximum discharge during period, 36 £t3/s (1.02 m3/s)
June 5, gage height, 18.66 ft (5.688 m); no flow on many days.

Water year 1981: Maximum discharge, 4.6 r£3/s (0.13 m3/s) Mar. 30, gage height, 18.03 Tt (5.496 m); no
flow on many days.

Water year 1982: Maximum discharge, 18 rt3/s (0.51 m3/s) Mar. 30, gage height, 18.50 ft (5.639 m); no flow
on many days.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980
MEAN VALUES

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
1 .00 .00 .00 Ao .00 .00 .64 .00 .00
2 .00 .00 .00 .30 .00 .00 .38 .00 .00
3 .00 .00 .00 .20 .00 .00 .29 .00 .00
4 .00 .00 .00 .10 .00 .05 .50 .00 .00
5 .00 .00 .00 .07 .00 23 .72 .00 .00
6 .00 .00 .00 .06 .00 8.2 .57 .00 .00
7 .00 .00 .00 .05 .00 10 .38 .00 .00
8 .00 .00 .00 .0l .00 6.2 .25 .00 .00
9 .00 .00 .00 .20 .00 2.3 .18 .00 .00
10 .00 .00 .00 .20 .00 1.1 .13 .00 .00
11 .00 .00 .00 .20 .00 .64 .10 .00 .00
12 .00 .00 .00 .10 .04 .4y .08 .00 .00
13 .00 .00 .00 .10 .04 .33 .06 .00 .00
14 .00 .00 .00 .07 .04 .29 .04 .00 .00
15 .00 .00 2.5 .05 .03 .18 .04 .00 .00
16 .00 .00 16 .03 .02 .13 .09 .00 .00
17 .00 .00 13 .02 .02 .10 .09 .00 .00
18 .00 .00 11 .01 .04 .10 .09 .00 .00
19 .00 .00 14 .00 .06 .10 .08 .00 .00
20 .00 .00 9.9 .00 .07 .09 .06 .00 .00
21 .00 .00 6.4 .00 .06 .06 .05 .00 .00
22 .00 .00 2.3 .00 .05 .05 .03 .00 .00
23 .00 .00 1.2 .00 .0b .04 .01 .00 .00
24 .00 .00 .70 .00 .02 .25 .00 .00 .00
25 .00 .00 .50 .00 .01 4.y .00 .00 .00
26 .00 .00 W40 .00 .00 4.0 .00 .00 .00
27 .00 .00 .30 .00 .00 4.0 .00 .00 .00
28 .00 .00<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>